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EXPERT, DEPENDABLE 


Motor Repair Service 





Typical Allis-Chalmers Certified 
Service Shop — Electric Apparatus 
Repair Company, Philadelphia— 

is equipped for big emergency jobs 

.- gives fast, personalized service 

on every day maintenance and repair. 


wa your plant is located — 
from Boston to San Diego — you 


can get prompt, skillful motor repair serv- 
ice from a nearby Allis-Chalmers Certified 
Service Shop. These shops, selected for 
their reliabilit ity and excellent repair facili- 
ties, now cover every major industrial area 
in the country, 

When you need work done on motors, 
transformers or control -— when you're 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 


looking for a shop that can help you cut 
lost production hours and get you rolling 
again, fast—call the A-C Certified Service 
shop nearest you. 

These shops are hand-picked from the 
best independent shops in your locality. 
They meet exacting A-C standards — use 
factory-approved methods and parts to as- 
sure like-new motor performance, 


Need Repairs? New Motors? 


For expert service — for new motors from 
Y, to 25,000 hp — give your nearest A-C 
Authorized Dealer or Sales Office a call! 
A-2838 
ALLIS-CHALMERS, 1001A SO. 70 ST. 
MILWAUKEE. WIS. 






CONVENIENT 











Sold eee 
Applied eee 
Serviced coe 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 





TEXROPE — Belts in 
all sizes and sections, jy 
standard and Vari- 
Pitch sheaves, speed IF 
changers. 





PUMPS — Integral 
motor and coupled 
types. Sizes and rat- 
ings to 2500 GPM, 
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NEW ELECTROLYTIC ANALYZER 








USES 
| | 7 
| ALLOYS and ores can be analyzed at high speed with a Sargent-Slomin 
Electrolytic Analyzer. Special electrodes, rotated by Bodine fractional 
ane iy te speed reducer motors, produce close-grained deposits so neces- 
or precise analysis. 

The Bodine Type K motor was especially engineered for this applica- 
tion. The motor is designed for continuous operation . . . fully enclosed 
and insulated for protection against corrosive fumes. , 

Bodine fractional horsepower motors are made in over 3,500 different 
types, sizes, and windings. Almost a half-century’s experience in apply- 
ing motors to all kinds of applications, has given Bodine engineers a 
background of experience that can be helpful to you. Write, today, for 


information. Bodine Electric — 2258 West Ohio Street, Chicago 
12, Illinois. Z 
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If you were talking with Chicago Rawhide 






engineers, you would find they make a pretty 






convincing case for the superiority of Perfect 






Oil Seals based on good, sound, generally 






accepted engineering principles. But let's assume 
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count any such evidence even though it can't 






be disproved. 






There is one thing, however, that can't be 






ignored and that is this. For the last 20 years, 






more machines of all types throughout the 






world have been equipped with Perfect Oil 






Seals (SIRVIS LEATHER AND SIRVENE SYNTHETIC RUBBER) 






than with any other make. And this statement 






can be documented. 






Granted, that fact doesn't prove that Per- 





fect Oil Seals are the best but it does prove 






very definitely that the organization 
behind Perfect Oil Seals has a whale 


ro} Mio oe} Mos ME Toh it tal-te Malls (eliil-la-mmelate. 








continues to have. That is significant. 






Our Aw Year 
of Industrial 


Service 





OTHER ¢C/R 
PRODUCTS 


SLVIS 
MECHANICAL 
LEATHER 


SIRVENE 


SYNTHETIC 
RUBBER 


CHICAGO RAWHIDE MANUFACTURING CO. 
1304 ELSTON AVE. CHICAGO 22, ILLINOIS 


Manvfoctured ond distributed in Canada by 
Super Oil Seal Mfg. Co., Lid., Hamilton, Ont. 


NEW YORK ¢ PHILADELPHIA ¢ DETROIT « LOS ANGELES © CLEVELAND © BOSTON © PITTSBURGH 
SAN FRANCISCO + MINNEAPOLIS © CINCINNATI * HOUSTON © DENVER © SYRACUSE ¢ PEORIA 












This Month’s Cover: Indentation type micro- 
hardness tester. Controlled indentation speed 
and unloading linkage for precision testing 
are discussed on Pages 146 and 147. 
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Series 200 solid housing pillow blocks ore equippec with self 
aligning, single row deep groove ball bearngs hoving os bosic 
design the standards for “AFBMA series BCO2 ball bearings. Bie: 
and are available tor shatt sizes from 5/8” to 3-15/16" imax- ion ees 
imum recommended speed ronge trom B500 te 2000 RPMI : 

They are designed for grease lubrication only. H oi! lubrice 
tion is exsenhol, Series LP 200 spit housing piliow blocks (pages 
10 and | 1) are recommended 

Where oxo! shaft Hoot of bearing is required, Series UP. 
200 split hevsing pillow blocks ipoges 10 and !1) or Series 
PE300 solid housing pillow blocks {pages 24 ond 25) ore 
recommended, 

The same hearing assembly Mustrated 
of the pill 





























LINK @ELT +? 























112 PAGES 


OF DESCRIPTIVE AND ENGI- 
NEERING DATA ON THE COM- 
PLETE LINE OF MOUNTED AND 
UNMOUNTED LINK-RELT BALL 
AND ROLLER BEARINGS. . . 





IF YOU USE BEARINGS, YOU 
SHOULD HAVE THIS NEW 
CATALOG! 


Send for YOUR COPY... 
today! 


11,624 


LINK-BELT COMPANY, 519 N. Holmes Ave., Indianapolis 6, Indiana 
(or your nearest Link-Belt office or Link-Belt bearing distributor): Please send Catalog 2550. 


NAME 
FIRM 
STREET ADDRESS CITY 3 ZONE _ STATE 
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i Me? Tiljer — “M" Tractor \ 
Everywhere Disks Turn Freely on New Departure Ball 


nothing rolls like a ball 


_ SH ecapoerente are oa 


af 


*g” Tracto* 
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eed 


ewe Sasanesaneniine oe real MU 
VILL LL eT . ha 


Vaid 


R07 kot ine 
+ GY CW 7 
L MAEC-C’—PHFT?TUWNNN 
The New Departure ball bearings 
supporting the disc gangs in the var- 
ious models of John Deere Disk Tillers 
are fully enclosed, thoroughly sealed 


— aa 


ARS 
SJ 


against dust and dirt. 


From small jobs to the vast areas 
of the Great Plains, free running, long 
lived New Departures are naturals for 
fast, economical tillage. They need no 
adjustments and require lubrication 


only after long periods of operation. 


NEW DEPARTURE BALL BEARINGS 


NEW DEPARTURE « Division of GENERAL MOTORS CORPORATION « BRISTOL, CONNECTICUT ‘© BRANCHES IN ALL PRINCIPAL CITIES 


6 MACHINE DESIGN—November, 1949 























EX 





Classified for convenience when studying specific design problems 


Design and calculations 
——. power in aircraft, Edit. 196- 


Beam Deflections — (Data Sheet), 
Edit. 149-151 

Brakes, self-energizing disk, Edit. 
125-126, 182 

Cams, design of, Edit, 174 

Diecasting, design for, Edit. 115-124 

Engineering manual, function and 
maintenance, Edit. 99-105 

Extrusions, aluminum, Edit. 127-132 

Feeder, press stock, Edit. 98 

Greases for subzero bearing lubrica- 
tion, Edit. 92-95 

Grinding, centerless, ball bearing 
cones, Edit. 96 

Internal stress in electroplated coat- 
ings, Edit. 96 

——— mechanism, Edit. 108- 
1 

Lubrication of bearings at subzero 
temperature, Edit. 92-95 

Machine spindles, positioning of, Edit. 
111-114 

Oils for subzero bearing lubrication, 
Edit. 92-95 

Photoelastic testing, Edit. 137-141 

Quality control, its function, Edit. 
200-202 

Tachometer, electronic, Edit. 133-136 

Vibration absorbers, design of, Edit. 
142-145 

Welding, redesign for, Edit. 166 


Engineering department 


Equipment, Edit. 162; Adv. 8, 195, 
210, 254 

Supplies, Adv. 184, 195, 247 

Testing equipment, Edit. 137-141, 146- 
147, 162; Adv. 72 


Finishes 


Electroplating, Edit. 96 
Protective coating, Edit. 158 


Materials 


Aluminum alloys, Edit. 127-132; Adv. 
36, 61, 69 

Babbitt, Adv. 84 

Beryllium copper, Adv. 204, 205 

Bonding agent, Edit. 155 

Brass, Adv. 81, 82, 205. 

Bronze, Adv. 13 

Carbon, Adv. 178 

Carbon graphite, Adv. 64, 65 

Copper alloys, Adv. 81, 82 

Felt, Adv. 10, 213 

Friction materials, Adv. 209 

Graphite, Adv. 171 

Gray iron, Adv. ‘32 

ae Edit. 156, 158; Adv. 83, 232, 
46 

Powder metal, Adv. 191 

Rubber and synthetics, Adv. 70, 71 

Silicone, Adv. 180 

Stainless steel, Adv. 207 

Steel, Adv. 18, 19, 177 


Parts 


Balls, steel, Adv. 236 
Bearings: 
Ball, Edit. 154; Adv. 5, 6, 80, 194, 
212, 229, 244, 255 ~ 
Needle, Adv. 24 
Roller, Adv. 5, 41, 46, 80, 173 
Sleeve, Edit. 153; Adv. 13, 39, 159, 
171, 190, 250 
Belts, Adv. 20, 256 
Brakes, Edit. 125-126, 152, 182; Adv. 
259 
Castings: 
Centrifugal, Adv. 254 
Die, Edit. 115-124; Adv. 90 
Investment, Adv. 250 
Sand, Adv. 31, 32, 58 
Steel, sand, Adv. 58 
Chains: 
Roller, Adv. 34, 35, 40, 74, 75, 215 
Clutches, Edit. 152, 157; Adv. 34, 35, 
43, 169, 242, 252, 259 
Clutch facing, Edit. 155 
Cold headed parts, Adv. 185 
Controls (see Electric etc.) 
Counters, Edit. 157; Adv. 52 
Couplings, Edit. 157; Adv. 34, 35, 57 
Electric controls: 
Brake, Edit. 152 
Circuit breakers, Edit. 154 
Control station, Adv. 201 
Contactors, Edit. 111-114; Adv. 54 
Electronic, Edit. 133-136 
Rectifiers, Adv. 222 
Relays, Adv. 27, 55, 189, 247 
Resistors, Edit 156; Adv. 188, 244 
Solenoids, Adv. 193 
Starters, Adv. 59, 60, 243 
Switches, Edit. 108-110, 
153; Adv. 27, 55, 238 
Thermostats, Edit. 154; Adv. 16 
Timers, Adv. 214 
Electric motors, Edit. 154, 155, 158, 
160; Adv. inside front cover, 1, 
12, 22, 23, 26, 42, 48, 49, 66, 73, 
76, 77, 178, 197, 198, 203, 211, 
217, 228, 237, 246, 251, 255, back 
cover. 
Engines, Adv. 206, 240, 248 
Extrusions, Edit. 127-132 


111-114, 


* Fasteners: 


Locking Edit. 154, 155; Adv. 21, 
216, 218, 238, 252 
Nuts, bolts, screws, Edit. 155, 157; 
Adv. 45, 47, 50, 182, 202, 216, 
254, 255, 262 
Felt parts, Adv. 10, 213 
Filters, Edit. 160; Adv. 261 
Forgings, Adv. 69, 226 
Gage cutout, Edit. 156 
Gears, Adv. 11, 191, 214, 216, 221, 
245, 248, 250, 253 
Governors, Edit. 168 
Heating units, electric, Adv. 62 
Hose (see Tubing) 
Hydraulic equipment: 
Compressors, Adv. 225, 252 
Coritrols, Feit. 114 
Cylinders, Edit. 155; Adv. 9, 199, 242 


Motors, Adv. 67 
Pumps, Edit. 147-148, 158, 168; Adv. 
9, 14, 15, 67, 199, 219, 225, 244, 
255 
Systems, Edit. 106-107; Adv. 181, 
252 
Valves, Adv. 14, 15, 78, 181, 199, 
208, 220, 234, 236, 240, 242, 254 
Hydraulic fluid, Edit. 157 
Insulation, Edit. 156; Adv. 180 
Leather products, Adv. 33 
Lubrication and equipment, Edit. 92- 
95, 97; Adv. 196, 227 
Machined parts, Adv. 36, 241 
Magnets, permanent, Edit. 158 
Motors (see Electric motors) 
Mountings, vibration, Edit. 160; Adv. 
247 
Plastic parts, Adv. 232 
Plugs, Adv. 236 
Pneumatic equipment: 
Cylinders, Edit. 155, 158; Adv. 28, 
242 
Motors, Adv. 28 
Systems, Adv. 28 
Valves, Edit. 157, 160; Adv. 193, 
238, 240, 242, 246, 254 
Process equipment controls, Edit. 160 
Pumps (see Hydraulic equipment) 
Reducers, speed, Edit. 152; Adv. 67, 
220, inside back cover 
Rings, retaining, Adv. 231 
Rubber and synthetic parts, Adv. 70, 
71, 192 
Seals, packings, gaskets, Edit. 153, 
168; Adv. 2, 17, 25, 33, 63, 64, 
65, 68, 161, 165, 239, 240 ° 
Sheaves, Adv. 187, 256 
Spindles, Adv. 89 
Springs, Adv. 4, 86, 87 
Stampings, Adv. 252 
Terminal panels, Adv. 248 
Tools, cutting, Adv. 179 
Transmissions, variable speed, Edit. 
153, 154, 156; Adv. 79, 253 
Tubing: 
Flexible metallic, Adv. 224, 233, 251 
Flexible nonmetallic, Adv. 186 
Welded, Adv. 167, 223 
Seamless, Adv. 85, 228 
Universal joints, Adv. 251 
Valves (see also Hydraulic and Pneu- 
matic), Edit. 152, 158; Adv. 30, 
56, 181, 199, 253 
Weldments and equipment, Adv. 29, 
53, 175, 183, 191 
Wheels and casters, Edit. 157 
Wire and wire products, Adv. 176 


Production 


Castings, die, Edit. 115-124 

Case hardening, Adv. 44 

Gear shaper, Adv. 51 

Hardening, Adv. 226 

Machines, special, Edit. 147-148; Adv. 
241 

Plastic molding, Adv. 232 

Super finisher, Adv. 241 


MACHINE DESIGN is indexed in industrial Arts Index and Engineering Index Service, both available in libraries generally. 
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How to keep costs down with 


OZALID 


Your Ozalid operation should be the simplest, most 
; : “Page IMPORTANT... 
inexpensive business system in your organization. é? 
If it isn’t, check these two factors: 

1. Always:use Ozalid sensitized materials in your 
Ozalid machine. Month after month, package after 
packagefOzalid materials are uniform. Printing speed, 
fade-resistance, physical strength, density, and eleven 
other characteristics are kept in scrupulous balance so 
that one batch of paper gives you the same results as 
the last one... or the next one! 





SOMETIMES 
UNIFORMITY ‘S 


Thus your Ozalid operator’s time is spent in printing 
—not in studying the characteristics of vastly differing 
diazo materials. 





THE WIZARD IN YOUR 
2. Ozalid’s nationwide service organization is as near 


as your telephone book. Let these trained technicians 
and business wizards keep your Ozalid operation in 
tiptop form. They’ll keep your Ozalid machine in super- 
efficient working condition, as well as help you set up 
new methods of getting more work done with less effort 
... through Ozalid! 


If you have an Ozalid machine, are using Ozalid 
materials and taking advantage of the national Ozalid 
service organization ... you're saving time and money! 








If you do not have an Ozalid machine, it’s time 
you found out how error-proof Ozalid duplicates any- 
thing typed, drawn, written, or printed (on translucent 
paper) in seconds! Write today. Or look up your Ozalid 
distributor in the classified book and call him! 














Don’t copy...use 


OZALID! 


Ozalid, Johnson City, N. Y., Dept. 126 
A Division of General Aniline and Film Corporation 
“From Research to Reality” 
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WORLDS BIGGEST 
PIPE BENDING 
MACHINE 


POWEREO BY 0G LEAR. (77 
PERFORMS THE (l1POSSIEGLE 


Prior to the advent of the machine pictured above it was 
just not possible to bend a pipe over 30 inches in diam- 
eter without its buckling and distortion beyond the point 
of usefulness. 

Yet the big ‘‘cat’’ crackers that have come up during 
and since the war made imperative the use of pipe three, 
four and five feet in diameter...and of course bends 
in such pipe. Bends bigger than the 30-inch diameter 
had to be fabricated of angular welded sections. 

So slow and costly was this process, so troublesome 
the results in the field that The M. W. Kellogg Company 
engineers set themselves the task of solving the problem 
of bending big diameter pipe; and they called in Oilgear 
to help. The result of long endeavor was the world’s 
biggest pipe bending machine turning out the world’s 
biggest ‘bends’. This machine is so successful that it 
has produced perfectly contoured bends for the largest 
catalyst carrier lines ever fabricated... Since its first day, 
it has saved time, money, labor . . . in the set-up, in the 
bending operations, in the greatly improved perform- 
ance of such pipe in the field. 

Here is just one of hundreds of machine and process 
problems ‘‘impossible’’ of solution to begin with, but 








Oilgear DP-1225 Pump and two 7i x 156” stroke Cylinders 


used on “‘world’s largest’’ pipe bending machine 
designed and built by The M. W. Kellogg Co. 
engineers. Pump stroke, hence speed of bend- 
ing operation, regulated to an infinite degree. 


solved either directly or indirectly through the applica- 


‘tion of Oilgear engineering and Oilgear equipment. 


Why don’t you find out what Oilgear can do for you? 
Many different functions are available. Savings in time 
and money and labor plus improvements in quality are 
the result. The Oilgear Company, 1568 West Pierce 
Street, Milwaukee 4, Wisconsin. 
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Meeting Rigid Demands 


The remarkably wide range of uses to which components made and 
processed by Western Felt are astonishing. It is serving in scores of 
industries—from women’s hats to 50 ton forge hammers. In the auto- 
mobile field alone, as an example, this felt has been chosen to best 
serve in more than thirty purposes. 

Western Felt engineers and chemists for decades have worked in 
close cooperation with users of felt to give them the very highest 
quality of material, exactness and uniformity. There are still a world of 
potential uses for Western Felt products, made to almost any shape, 
size or consistency. They range from wool softness to rock hardness. 
When cut, it does not fray or lose shape. It can be cut to close tolerances 
for such products as gaskets, washers, channels, grommets, filters, 





wen seals etc. It can be made waterproof and fungusproof and flame re- 
. e 3 } : 
Preauen, Sint sistant. It will pay you to place your felt requirements in the experi- 
| : 
vi mat wr enced hands of Western Felt. Its counsel and products will prove 
worKS, Processors ween 
£ Synthetic Rubbers 
: Sheets, Extrusions, 
_ Molded Ports. 
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i rane American Floor Surfacing Machine Co. is well known for the 
Tivceed dependability of their portable electric equipment. Important 
components in the sensational new portable electric saw by “American” 
are the alloy bronze Gear and the heat treated alloy steel Helical Pinion 
Gear made by-our skillful craftsmen. G.S. Fractional Horsepower Gears 
contribute substantially to the smooth operation, long life and all round 
efficiency of this better saw. If the quantity production of finer, more 
uniform, Small Gears is an essential requirement. in your business, by all 
means take advantage of the highly specialized service we give. Today. . 
ask our engineers for suggestions, and low cost estimates. You won’t be 
obligated to buy. 


—#\— SEND FOR OUR CATALOG puttetin ——} 


BAIR Specialties 


Spurs « Spirals - Helicals + Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


ett he 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


oy WORLD'S LARGEST EXCLUSIV 






MACHINE DESIGN—November, 1949 11 











12 








The Broadest Exchange Plan! 


Since February, 1949, Life-Line motors have 
offered you the broadest exchange plan in in- 
dustry. All 1 to 20-hp, single-phase and three- 
phase a-c motors in frame 203 to 326 are in- 
cluded. No other manufacturer of motors—large 
or small—provides exchange service that com- 
pares in scope to this new Life-Line Motor 
Exchange Service. 

120 Westinghouse exchange points assure you 
rush motor replacement service anywhere in the 
United States. Replacement motors, covered by 
this plan, are in stock, ready to be speeded to 
you at any time. 

And what’s more, if a motor fails during 
warranty period, it may be exchanged free for a 
motor of identical rating. The exchange price, 
beyond warranty, és not dependent on the time in 


service... one year, five years or ten years. 








you can 6E SURE.. i its 


Westinghouse 


This service is one more advantage you get 
with Life-Line motors. Add this to all-steel con- 
struction . . . pre-lubricated bearings . . . an 
indicated savings of $750 per year per 100 
motors . .. and you'll see why Life-Line has 
gained leading acceptance in the motor industry. 

Complete details on the Life-Line Exchange 
Service—lists of exchange points and motor 
ratings covered—are given in the new booklet 
SM-5243. Get your copy today from your nearby 
Westinghouse representative or write direct to 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Penna. J-21533 
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& This ‘oi tet is standar 
ment on large spindles designed by a 
world-famous builder of precision 
grinders. For extreme accuracy, for 
freedom from vibration, and for en- 
during precision, only sleeve bearings 
will do. Where other types of bearing 
retain their accuracy only for months, 
Bynting Spindle Bearings endure for fe 
years. Where other complex types re- » 
quire a surgical standard of cleanliness 
and a watchmaker’s skill for replace- 
ment, the Bunting Sleeve Bearing re- 
quires only common-sense and the 
, services of a good mechanic. 
The secret of this performance and 
long life lies in the film type of lubrica- 
tion. A properly designed and well 
lubricated sleeve bearing need not 
acknowledge any superior. No other 
bearing type possesses its simplicity, 
p © its ruggedness, its ability to deliver.» 4, 
accurate work for many years. These es @ : 
attributes are possessed by the sleeve : e 
bearing. 
. Bunting engineers are at your service 
fi whether your problem is a precision 
grinder spindle, an aircraft engine, an 
a 1 automobile engine, or something of 
ig 


ee 





more or of less exacting. requirements. 
Bunting engineers utilize their exten- 
sive experience with bearings of all 
aac; . types in their work of designing 
Pw © Bunting Cast Bronze Sleeve Bearings. 
_. The Bunting Brass & Bronze Com- 
» pany, Toledo 9, Ohio. Branches in 
Principal Cities. 


BEARINGS 


ECISION BRONZE BARS 


. 
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“I Bank on 





for Hydraulic Controls 





PUMPS... ce yr sien sro 


Blackhawk units pour horsepower into the job! 
Cold or hot weather is no bugaboo . . . 
and the low-price will astound you!” 


Yes, practically all the available 
horsepower goes to work when 
a Blackhawk POWER-DRIVEN 
PUMP is in action! In fact, 
with some units, volumetric 
efficiencies run over 90% at high “POWER-PACKER”! This 
pressures. The Blackhawk piston- _ “! famous Blackhawk HAND- 
type design gives you positive OPERATED pump wins its way 





No other age, in this field 
enjoys the sales record of 








displacement — whether because of big exclusives, a serv- 
you need 1000, 2000, ice-proved reputation and attractive 
3000, 4000 .. . yes, even eas And now, you can get a “Junior 
up to 10,000 p.s.i. ower-Packer” —at an even lower cost! 





ASK FOR PUMP BULLETINS NOS. 1P, 2P, 3P AND 4P. 


RAMS have come to me from Blackhawk for 


25 years — without field headaches! 
The leakproof designs are so simple and compact . . .” 








ub 











What'll you bave? Choose from STANDARD, 


CATALOGED RAMS — or order SPECIALS to 
answer the most unique purposes. You can get 4 
them in either single-acting or double-acting designs 


and in any length. 





ASK FOR RAM BULLETIN NO. 1R. 


Scores of critical designers and buyers recognize that Blackhawk Hydraulics create exclusive 
advantages for the engineering, manufacturing and sale of their products. Many use complete 
Blackhawk systems, thus gaining extra and unique benefits from high-pressures — a field in 
which Blackhawk is a pronounced leader. 
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Blackhawk 
and Heres Why... 


EE EE 


. VA LVES from Blackhawk speil precision 


control down te a molecule’s whisker. They're positive- 
acting ... and | can get single units or combinations 
to answer any and all of my needs .. .” 













You'll find the new “V ALVBANK” 
control system the last word for pre- 
cision throttling on both raising and 
lowering. Standardized sections 
build into unlimited combin- 
ations—to serve either single- 
acting or double-acting rams, 
fluid motors or other hydraulic” 
equipment. 


You can also get Blackhawk 
Valves for single-acting rams, 

remote release, adjustable 
throttling, manual shut-off 

and safety pressure-release. 


&H TY 


ASK FOR VALVE BULLETINS NOS: 1V, 2V AND 3V. 








Expanded, Unmatched Facilities are 
here for building hydraulic equipment. 
Because of continuous production and 

widespread use, standard, cataloged 
components are available from stock at 
attractive prices. We also have the 
engineering and manufacturing facilities 
to develop and produce hydraulic equip- 
ment of special designs. We especially 
invite your requests for quotation on 
specialized ram requirements. 










We invite you to write for free technical bulletins listed above — or, if you 
prefer, request them in the complete MASTER BINDER NO. OE which also 
contains helpful pictorial data on applications. Engineering Counsel is will- 
ingly furnished — in confidence. B wk — the world’s Tees manufac- 
turer of High-Pressure Hydraulic Equipment — welcomes inspection 

of its plant. BLACKHAWK MFG. CO., 2020 S$. 54th $t., Milwaukee 1, Wis. 


BLACKHAWK 
HYDRAULIC 


BLACKHAWK “= 
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KLIXON THERMOSNAP CONTROLS 


for products requiring non-adjustable Temperature Controls 


The new Klixon, C4370 types, Thermosnap Controls 
are especially designed for such control applications 
as unit and space heaters, small water heaters and many 
other products requiring nan-adjustable temperature 
control. These control units are available with enclosed 
contacts and exposed operating disc for fast thermal 
response ... or with both contacts and thermal disc 
enclosed for greater protection against dust, oil, dirt, etc. 


mea type C4370 Controls are listed by Underwriters’ 


ratories for use where proper terminal enclosure 
is provided. This eliminates the need for further testing 
of the thermostat when applied to products requiring 
Underwriters’ listing. 


Klixon Thermosnap Controls can be supplied with 
various temperature differentials in settings from minus 
10° to 550°F.... Manual reset type including reset butron 
also available. They are simple to mount. (See typical 
mounting illustrations at right.) Write for information: 


2? 












SHOULDER MOUNTING 
TYPE SUSPENDED IN 
AIR BY HEAVY LEADS 


TOP MOUNTING FLANGE 
TYPE IN WELL 


BOTTOM MOUNTING FLANGE 
TYPE MOUNTED ON FLAT 


KLixon 


SPENCER THERMOSTAT 
ty Division of Metals & Controls Corp. 
2511 FOREST STREET, ATTLEBORO, MASSACHUSETTS 











" , ~~ > 
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Truly compressible gaskets 
reduce sealing costs 
on metal-to-metal joints 


Send for this Gasket Handbook 


You'll find useful application and 
specification data in the revised 24- 
page booklet, “Armstrong's Gasket 
and Sealing Materials." 
up-to-date data on synthetic rubber, 
cork-and-synthetic-rubber, and cork 


composition sealing materials. 


This booklet includes ten technical 
discussions of the factors influencing 


Synthetic Rubber Compounds ° 


Fiber 





It contains 


Wichita City Library 


Sealing costs on rigid, metal-to-metal 
joints frequently can be reduced with 
truly compressible gasket materials. Such 
materials compress under load, actually 
decreasing in volume. Hence they per- 
mit gaskets made to commercial stand- 
ards to be used on units with extremely 
close assembly tolerances. 

On the flange shown in figure 1, for 
example, sealing costs were reduced 
when its molded rubber gasket was re- 
placed with a lathe-cut ring made of a 
truly compressible Armstrong’s Cork- 
and-Rubber Composition. 

Unless close tolerances were main- 
tained, the rubber gasket tended to over- 
flow its channel and interfere with correct 
mating of the flanges. Cork-and-rubber, 
on the other hand, compressed into the 
channel without extrusion. And because 
cork-and-rubber was lathe-cut instead 
of being molded, its cost was much less. 

Similarly in figure 2, lathe-cut rings 















modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized: uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 
For your copy, mail coupon today. 





> 


ARMSTRONG'S 
GASKETS 


Cork Compositions 


Sheet Packings 


SEALS 





PACKINGS 
Cork-and-Synthetic-Rubber Compositions 


Cork-and-Rubber Compositions 


Natural Cork 


Rag Felt Papers * 
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of Armstrong’s Cork-and-Rubber re- 
placed a rubber gasket and provided an 
effective, low-cost seal. Here again, tol- 
erances on the rubber gasket had caused 
trouble. Undersize gaskets tended to 
creep out of place. 

To solve this problem, cork-and-rub- 
ber rings were supplied 25% thicker than 
the depth of the counterbore. Because 
cork-and-rubber is truly compressible, it 
compressed without appreciable side flow 
and eliminated the tendency to creep. 

Figure 3 shows how flat flanges were 
adapted to metal-to-metal sealing by 
inserting an annular shim between the 
flanges. As before, the lathe-cut cork- 
and-rubber gasket reduced sealing costs. 

Effective, low-cost seals for units with 
close assembly tolerances is but one type 
of problem solved by Armstrong’s Cork- 
and-Rubber. Call your Arm- tr 

yan 


> 
< 
Nos 


strong representative to see how 
these materials can help you. 


ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
5111 Arch Street, Lancaster, Pa. 


Please send me at once a free copy of the 
new 24-page booklet, “Armstrong’s Gasket and 
Sealing Materials.” 





aah 











Pe, 






















10 REDUCE COSTS! 


Completely self-contained, automatic in operation, this 
direct-fired heater provides an entirely new solution to 
the troublesome problem of plant heating. A “single- 
package” heating unit that can be positioned anywhere, 
it supplies heat directly to the area needing it, efficiently 
and economically. 

Incidentally, it also proves that using Stainless Steel 
does not necessarily increase cost, but on the contrary, 
can decrease it. 


—_——n 


allowed them to build the chamber smaller (to reduce 
its heating surface 53% without reducing operational 
performance) ... and to reduce its weight 1500 pounds. 

In addition, the simplified chamber design obtained 
by the use of Stainless Steel reduced the number of 


HE heart of any heater is the combustion chamber. 
In the original Dravo Heater sold by the thousands 
to army camps and plants during ghe war, this chamber 
was made of corrugated carborfsteel lined with refrac- 
tory cement. Numerous fins and deflectors were welded 


UNITED STATES STEEL SUPPLY COMPANY, 







to its outer surface. 


To meet the tremendous civilian demand created by 
its highly successful war-time service, Dravo engineers 
recently redesigned the heater to increase its efficiency, 
to reduce its size and weight, to increase its life span, to 
make its operation safer. And in order to maintain prices 
in the face of rising labor and material costs, they took 
steps to speed up its production and to reduce manufac- 
turing costs. They accomplished these things mainly 
by building the combustion chamber of Stainless Steel. 


By specifying Stainless Steel that withstands tem- 
peratures up to 1600°F. they got rid of the troublesome 
and maintenance-demanding refractory lining. The un- 
lined chamber, with its entire surface now exposed to 
the flame and gases, greatly increased heat transfer. 
This made it possible to eliminate fins and deflectors, 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





NATIONAL TUBE COMPANY, PITTSBURGH 


WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


U°S°S STAINLESS STEEL 


fabricating operations from 95 to 67. And, even though 
welding with Stainless requires more care, welding costs 
too were reduced because only 186 lineal feet of welding 
were required instead of 400 feet. 


® To indicate how U-S:-S Stainless Steel might benefit 
you in similar constructions, we recapitulate the bene- 
fits Dravo has obtained by using Stainless:—It has 
enabled them to employ less expensive manufacturing 
procedures than those used previously. It has insured 
greater portability for their equipment. It has improved 
heat transfer and eliminated expensive refractory main- 
tenance. Dravo is now sold on the use of Stainless Steel 
because, as their engineers report, it has given them a 
tremendous advantage over competition in many re- 
spects, one of the most important being lower cost of 
manufacture. 


 ciesteantieeineientenieentesteadenteteadenteetentententanteattentiaen 


pateed States Steel Corporation Subsidiaries 
Room 2069 Carnegie Building, Pittsburgh 30, Pa. 


(0 Please send me the new book, “An Introduction to 
U-S-S Stainless Steel.” 


(CO Please have a Stainless representative call on me. 
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SHEETS - STRIP PLATES - BARS 
PIPE - TUBES - WIRE 


UN ITED 


BILLETS 
SPECIAL SECTIONS 


> T A fone 
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Exactly How... 





Take any V-belt in your hands and bend it as 
it bends in going around a pulley. You will see that 
the top of the belt, being under tension, grows nar- 
rower. The body, under compression, widens. The 


sides bulge out. 
This shape change—in a straight-sided V-belt 
—is shown in Figures 1 and 1-A, below. 


=) 


Straight-Sided V-Belt 








How Straight-Sided V-Belt 
Bulges in Sheave-Groove. 


Now look at Figures 2 and 2-A. There you see 
how the same shape change affects the V-belt built 
with the precisely engineered Concave Side (U.S. 


Patent No. 1813698). 
No Side Buige. 


Gates Vulco Rope 
with Concave Side. Precise Fit in Sheave Groove. 


The top of the belt narrows, the body widens. 
But the sides merely straighten—and the new shape 
exactly fits the sheave groove! 

Two savings result. (1) Uniform side-wall wear 
—Jlonger life! (2) Full side-wall grip on the pulley 
carries heavier loads and sudden load increases with- 
out slipping; saves belts, saves power! 


VULCO 


GATES’. DRIVES 


IN ALL INDUSTRIAL CENTERS 





20 
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In Two Minutes You Can See 


Con Si 
oncave vide. _ 


SAVES Your Transmission DOLLARS 








You can actually feel 
the sides of a belt change shape 
as the belt bends. 





"EG. u. 5, pat, OF 


The Mark of SPECIALIZED Research 





The Concave Side is 
MORE IMPORTANT NOW Than Ever Before 


Because the sides of a V-Belt are what actually drive 
the pulley, it is clear that any increased load on the belt 
means a heavier load that must be transmitted to the pulley 
directly through the belt’s sidewalls. 

Now that Gates SPECIALIZED Research has made 
available to you SUPER Vulco Ropes—carrying fully 40% 
higher horsepower ratings—the life-prolonging Concave 
Side is naturally more important in conserving belt life today 


than ever before. 
4910 





THE GATES RUBBER COMPANY 
DENVER, U.S.A. 
The World’s Largest Makers of V-Belts 
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LOCKING POWER 


FASTENING HEADQUARTERS 








Look-alikes don't always work alike. Eér example, the 

internal Type Shakeproof-fock—WasKer shown above 

has a standard rim and standargvhurttiser of teeth for 

sientdard 42" nuts. The Internal Lock Washer 

i S centtad) hin-rimmed washer with more lock- 

ing teeth for Specific use under 42” condu/’. nuts in elec- 
trical assemblies. 

Knowing when and how to apply the standard and 
special types and sizes of Shakeproof Lock Washers 
will mean increased fastening efficiency and lower 
assembly costs to you. And, that’s what this new book 
on Shakeproof Lock Washers is for . . . with illustrations 
and typical applications of all the Shakeproof Lock 
Washer types, an. explanation of the locking principle 
and handy size data! See what Shakeproof Lock 
Washers can do in your specific application. Write for 
your free copy today! 

SHAKEPROOF inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 39, Illinois. In Canada: 
Canada Illinois Tools, Ltd., Toronto, Ontario. 


Shakeproof 


LOCK WASHERS 
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Electrical Engineer, machine tool company, says: 
“I think designers will save time in the long run if 
they decide, at the start of a job, to use standard mo- 
tors. We'll eliminate exhaustive engineering tests we 
used to make on fractionals. With horsepower, serv- 
ice factor, breakdown torque, and starting current all 
rated on a clear-cut, uniform basis we'll know in ad- 
vance that the motor will do the job.” 


standardization 





Chief engineer, portable tool plant, says: “I sim- 
plify design when I specify series-motor parts with 
NEMA standard dimensions for our portable tools. 
By designing tool housings to take parts conform- 
ing to these standards, I simplify case construction, 
obtain interchangeable motor design, and lower 
overall costs.” 





Vice-President, washing machine company, says: 
“The use of standard washing machine motors helps 
our dealers to give dependable service. With stand- 
ard motors, the service man can take full advantage 
of the motor manufacturer’s motor-exchange and re- 
pair-service plans—take the headaches, and delays, 
out of motor repairs or replacement. He can be sure 
that the motor he puts back on the job will perform 
as it should.” 
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President, electric blower corporation, says: “The 
big thing about the new fractional-hp motor stand- 
ardization plan, to me is that we stand a better chance 
of getting ‘off-the-shelf’ delivery of motors when they 
are a big-production item, instead of a special. Also, we 
eliminate special jigs and fixtures, and the need for 
making universal mounting bases and adapter plates.” 





Head of oil burner firm says: “Standardization of 
motors and parts is most important to our company. 
Our burners can be made in several sizes and types 
without changing the motor size or application, even 
when making improvements and new models. Stand- 
ardization means lower production and inventory costs 
for oil burner manufacturer and distributor or dealer.” 


GENERAL @@ ELECTRIC 
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Torrington Needle Bearings 
Increase Power Output 10% 
in ARO Pneumatic Tools 





By Applying Torrington Needle Bearings in the planetary gears of 
the Model 7099 Screwdriver and Model 7095 Sander, Aro Equip- 
ment Corporation, Bryan, Ohio, increased power output 10%. This 
increase in efficiency, determined by special tests, is accompanied 
by reduced lubrication and maintenance, and longer service life. 


Service Life Tests were run for as much as ten times the normal 
life of the tools, Previously, the planetary gears, shown above, had 
been a trouble spot — but the Needle Bearings and the pins that 
serve as shafts showed no appreciable wear when tests were com- 


pleted. 


This case shows how the performance, lubrication and service 
life of your equipment can be improved by a simple change to 
Torrington Needle Bearings. Let our engineers help you adapt 
them:to your needs. Write us today. THE TorrINcTON CoMPANY, 
Torrington, Conn., of South Bend 21; Ind. District offices and 
distributors in principal cities of United States and Canada. 





NEEDLE BEARINGS 














No Major Design Changes were needed to adapt Needle Bearings 
to this application, shown above in cross-section. These compact 
anti-friction units met the space and weight limitations ideally, 
with no sacrifice of reliability. The full complement of small diam- 
eter rollers assures tremendous radial, capacity. 





Installation of the Bearings is a simple — operation. Lu- 
brication is greatly simplified, since the turned-in lips of the shell 
of Needle Bearings retain an ample reserve of lubricant. With wear 
reduced to a minimum, savings in maintenance may run as high 
as 20 to 1, according to the manufacturer's experience. 















Needle + Spherical Roller - Tapered Roller 


24 








Straight Roller + Ball + Weedle Rollers 
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Another Houghton “‘first’’—a request to the packing 
industry from large users, which was promptly met 


by Houghton, and Houghton alone! 


The Joint Industry Conference on packing standards 
has accepted our engineers’ recommendations on 
how to promote interchangeability of packing sizes, 
reduce the number and adopt uniform “dash” num- 


bers and coding for users’ machine plates. 


All of which should indicate that Houghton experience 
was of definite aid. Have you a copy of 
the “Packing Standards” free book which 
explains the whole project? Write for it. 
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Engineering aid to industry and to individual designers 
has long been a prime reason why men who have 


hydraulic problems come to Houghton. 


But our primary business is making and selling 
packings. They include all standard types of VIM 
Leather and Vix-Syn synthetic rubber packings, “‘O" 


rings and leather back-up washers. 


May we quote on your production needs, with the 
assurance that your individual packing problems 
will be painstakingly handled? E. F. Houghton & Co., 
Philadelphia 33, and all principal cities. 
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Dautco PRODUCTS has been in the 
business of building appliance motors 
for a good many years. We’ve been 
in it long enough to know that lati- 
tude must be allowed for last-minute 
changes in customers’ scheduling. 








For Delco Products has a sound con- 
cept of service. Our experience has 
taught us to appreciate the manifold 
problems a manufacturer runs up 
against. All our resources are organ- 
ized to help meet them promptly and 
smoothly . . . to deliver on time. 


It’s this human, personal quality as 
well as our complete, modern engi- 
neering and manufacturing facilities 
that makes Delco Products a byword 
for the finest in appliance motors. 


DELCO MOTORS 


DELCO PRODUCTS 
Division of General Motors Corporation, Dayton, Ohio 








rl 


PRODUCTS 


DAYTON, OHIO 








Sales Offices: CHICAGG «+ CINCINNATI « CLEVELAND + DETROIT « HARTFORD, CONN. 
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Sanda rdize on Vependability 


RELAYS 


In Automatic Electric’s 


complete line of relays, 
there are over forty 
basic types—offering 
spring and coil combi- 
nations in almost infi- 
nite number. They are 
dependable and proved 
products of an organi- 
zation that has made 
electrical remote con- 
trol its business for 


more than fifty years. 





Automatic Electric 
Stepping Switches are 
designed and built to 
assure exceptionally 
long life. A complete 
range of Automatic 
Electric Switches is 
available for all remote 


control applications. 








AUTOMATIL FLECTRIC 


CHICAGO 









New Class “B” Relays 


The newest and most outstanding member 
of Automatic Electric’s relay family is the 
Class ““B”—even better than the widely 
used, widely copied Class ‘“‘A’’ Relay. De- 
signed for ordinary relay service—open- 
ing, closing or switching circuits—and 
for extremely high-speed operation. Inde- 
pendently operating twin contacts assure 
perfect contact operation. Contact nanos 
are dome-shaped to maintain uniformly 
low contact resistance. May be arranged 
in one or two pileups with maximum of 
16 contacts on 13 springs in each pile. 





Hermetic Sealing 
Available To Maintain 
Automatic Electric Quality 


All Automatic Electric Relays can be ob- 
tained in hermetically sealed housings to 
maintain the high quality for which these 
relays are famed. The “sealed-in” con- 
trolled atmosphere protects them from 
electrical or mechanical failure resulting 
from varying conditions of temperature, 
dust, humidity, acid, fungus or air pressure 
—and makes them completely tamper- 
proof. 


The New Type 45 Switch 


Here, for example, is a rotary switch that’s 
new and better! Faster... 70 steps a second. 
Greater capacity ...up to 10 (or more) 
25-point bank levels, with single-ended 
wipers available for 50-point operation. 
Simpler .. . only one field adjustment. 
Compact rotary and re-set type switches 
are also available with 10-point bank 
levels and speeds of 35 steps a second for 
automatic or remote-control operations. 
And there’s the famous ‘“Two-Motion 
Switch” that selects one circuit from 
among two hundred in just 2 seconds or 
less. It’s a re-set type switch adaptable to 
either automatic or remote control. 





For help in the field of remote control, call in an RELAYS SWITCH ES 
Automatic Electric field engineer. Meanwhile, send AUTOMATIC VA FLECTRIE 


for helpful literature. Address AUTOMATIC ELEC- 
TRIG SALES CORPORATION, Chicago 7, Ill. In 





(Canada: Automatic Electric (Canada) Ltd., Toronto. ; CH iICAGO 


MACHINE DESIGN—November, 1949 












. 


FASTER FEEDING AND EJECTION 
OF PARTS HELPS CUT COSTS 25% 


BELLOWS ‘’CONTROLLED-AIR-POWE}” ROTARY 
WORK FEED TABLE AND BELLOWSAAIR MOTORS 
TEAM UP TO MAKE HAND OPERSTION AUTOMATIC 


The cost of inserting the y&sher and screw in the 
valve stem of a water fa isn’t a major cost item, 
no matter how it’s dog But a fraction of a penny 
saved here, a fractiog/Of a penny saved there, multi- 
plied by thousands parts, adds up to major savings 



























































a 


in the total cost@icture. 
Through thefngenious toolroom-built device shown 
\ at the le mid-western manufacturer cut the cost 


of this @Peration 25% under the old method used. 

; te 5 ’ , ; The g@erator loads the valve stem and washer in the 

y | A 24-@fation Bellows Rotary Work Feed Table. The 

aa Eble positions the part under a power screw driver 

hose spindle is fed by a Bellows Air Motor. The 

hopper-fed screw is driven to correct pressure, and as 

the screw driver retracts the Rotary Feed Table in- 

dexes to the next position. A third Air Motor auto- 
matically ejects the part. 


The saving of 25% in this operation, coupled with like 
savings in similar production processes helps this manu- 
facturer keep his favorable competitive position. 


-» YOU, TOO, CAN CUT PRODUCTION COSTS 
ibang MITH BELLOWS “CONTROLLED-AIR-POWER” 


ou make chances are good 
your plant where Bellows 
Bellows Air Motors, 
ng Devices, and other 
pntrolfeamAir-Power” Units can help 
mMportant money. 


/ 





Write for this 
FREE BOOK 


Or better yet, phone your 
local Bellows Field En- 
gineer; ask him to bring 
you a copy of Bulletin 
CL-15. Let him show you 
how Bellows “Controlled- 
Air-Power™” Devices are 
helping others beat the 
squeeze on profits. 





——_ 


The Bellows Co. 


AKRON, OHIO 


RLYN @ 
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Weld Sheet Steel 
with the 
LIARC torch 


Trade-Mark 





AS WELDED — This photograph, unretouched and natural size, 
shows that HELIARC welds in sheet steel are clean and uniform, 
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There is no spatter or flux, so you save cleaning costs when 
you switch to the HELIARC process for welding sheet steel. 
And you keep the advantages of high speed, and minimum 
distortion that are characteristic of arc welding. Any manual 
are or gas welding operator finds welding with a HELIARc 
torch easy to master. 

Porosity-free welds in killed low-carbon steel up to 4 in. 
thick can be made with this process. In non-killed grades, 
welds are as nearly gas free as can be produced by any welding 
process. Argon-shielding prevents pick-up of atmospheric 
gases. No argon is dissolved in the weld. 

Joints welded with the HEtrarc torch will not show under 
paint, lacquer, or even vitreous enamel finish. It takes only 
a light grinding to remove the low, smooth ripple and make 
the bead flush with the surface. 

Get more information on this fast, clean, welding process 
from any LINDE office. Let us show you how it can improve 


your product and cut your costs. Just fill in the coupon. 


The terms “Linde” and “Heliarc” are registered trade-marks 
of The Linde Air Products Company. 


sea empha as eum: tenreene echt nite ial om ors lp etc mn se erste ym a ot 
THE CINDE AIR PRODUCTS COMPANY l 
30 East 42nd Street, New York 17, N. Y. | 
(or your nearest LINDE office) | 
Gentlemen: We would like more information on welding sheet | 
steel with the Heuarc torch. We manufacture ......... Nie ads | 
(Product) | 

WO osc neunde wevee gitree rt 
(Meta) ess ] 
We are [] (are not [)) now using inert gas-shielded welding 
Pray Peet eT ee es AE CUE 
ROMO, 6. oii 3 oc eb odddat SaaV ess NES View bee's’ | 
| 
oS ere bevodeses ished ebwns See MOBS EF cisewieu's } 
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SOURCE OF SUPPLY 


+ = r= 
PESPONSIBILITY 


STANDARD OF QUALITY 


Oil Prebeater by Mid-West 
Heat Service, Chicago. 


Everything in piping for every design 
eee from one complete line 


Take an Oil Preheater, for example. In this case, Crane 
equipment controls the flow of steam and heated fuel 
oil. But regardless of fluids ... or product design... 
you get what you need when you specify Crane. One 
catalog gives you easy access to the world’s most com- 
prehensive selection of valves, fittings, pipe and acces- 
sories ...in brass, iron, steel and alloy materials. 





FOR LOW PRESSURE APPLICATIONS, 


You can depend on the unequalled completeness of Crane recommends No. 410 100- 
» this Single Source of Supply to both speed and simplify pound brass gate valves. Upper 
every piping procedure. One Responsibility for mate- body—similar in design to bigh 
rials helps to assure better control of assembly opera- alps nk 8 eerie liebe 
tions; makes for simplified buying and storekeeping. weight. Working pressures: 100 
And don’t overlook the added value Crane equipment pee ee Prone ” 
gives to any product design. For your customers know . os hes nto rani, Pai 
from experience that High Quality and Crane Quality rising stem; screwed ends. 
are synonymous. Sizes: V4 to 2 in. Also made 
CRANE CO., 836 S. Michigan Ave., Chicago 5, IIL. pice age as sacg tg gh 
Branches and Wholesalers Serving All Industrial Areas Write for folder AD-1725. 


EVERYTHING FROM . 


VALVES © FITTINGS 

PIPE © PLUMBING | ca! 
AND H EATING < . a iA ve Trees 

Gat Sok es OR a $ SYSTEM 


380 MACHINE DESIGN—November, 1949 








- 

















Machine Cool Precision Requires 


MEEHANITE, Properties 


and Quality 











HE Modern Tools Works Limited, 

signed and are now producing anim 
MODERN “Utilathe”, illustrated. Mac 
company have acquired a reputation for p 
performance in production. 

From its inception this machine was designed to take full advantage of 
those engineering properties of Meehanite castings which would contribute 
to its quality, such as good strength characteristics, maximum vibration 
absorption, dimensional stability, uniform solidity and good machin- 
ability. These castings include: 


2 recently de- 
nown as the 


and maximum 


1. Bed 4. Compound Slide 
2. Carriage 5. Headstock 
3. Cross Slide 6. Tailstock 


Designers of this equipment, like those of many other machine tools 
“design with confidence” based on their, sure knowledge that Meehanite 
castings over the years provide, regularly and repeatedly, known and 
established engineering characteristics. Builders of today’s equipment 
rightfully demand this assurance of dependability. 

Your product—your new design, can benefit similarly. 

For further information write for the Handbook of Meehanite Metals 
to any of the foundries listed. 
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> NEW ROCHELLE, N. Y. 


. 
a 
« 
m7 
New “Utilathe "by Modern Too!’ 


Works Limited toronto, Ontario. 





















American Brake Shoe Co. Mah New Jersey 
The American Laundry Machinery Co. Rochester, New York 
Atlas Foundry Co. Detroit, Michigan 
Banner tron Works. St. Louis, Misseuri 
Barnett Foundry & Machine Co. Irvington, New Jersey 
H. W. Butterworth & Sons Co. Bethayres, Pennsylvania 
Continental Gin Co. Birmingham, Alabama 





The Cooper-Bessemer Corp.___ Mt. Vernon, Ohio and Grove City, Pa. 
Crawford & Doherty Foundry Co. Portland, Oregon 









































Farrel-Birmingham Ge., Inc. Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co. Florence, New Jersey 
Fulton Foundry & Machine Go., inc. Cleveland, Ohie 
General Foundry & Manufacturing Co. Flint, Michigan 
Greenize Foundry Co. Chicago, Ilinols 
The Hamilton Foundry & Machine Co. Jamilton, Ohie 
Johnstone Foundries, Inc. - Grove City, Pennsylvania 
Kanawha Manutacturing Co. _____ Charleston, West Virginia 
Koehring Co. Milwaukee, Wisconsin 
Lincoin Foundry Corp. . Los Angeles, California 
€. Long Ltd. Orillia, Ontario 
Otis-Fensom Elevator Co., Ltd. Hamilton, Ontarie 





The Menry Perkins Co. Gridgewater, Massachusetts 





























Pohiman Foundry Co. inc... __Buttalo, New York 
Rosedale Foundry & Machine Co. Pittsburgh, Penasylvania 
Ross-Meehan Foundri Chatt ga, Tennessee 
‘Shenango-Penn Mold Co. ...Dever, Ohio 
Sonith Industries, Inc. Indianapolis, ind. 
Standard Foundry Co. w ter, Massachusetts 
The Stearns-Roger Manutacturing Co. Denver, Colorade 
Traylor Engineering & Mig. Co. Allentown, Pennsylvania 
U. $. Chalienge Co. Centerville, lowa 


Valley Iron Works, Inc. St. Paul, Minnesota 





Vulcan Foundry Co. tt tt(t(‘é akan, Canin 
Warren Foundry & Pipe Corporation____ Phillipsburg, New Jersey 
“This advertisement sponsored by foundries listed above.” 





31 











— 


_substitutes for volume and weight. 








How much metal Pay ¢ 



































Comparisons in these charts based on the costs 
of raw materials (Materials & Methods— 
Engineering File Facts No. 136—March, 1948). 


METAL B METAL C METAL D 


«x 


Re, 4 KO Pas 2 % 
AS 
ee oe 
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Whether by Volume or by Weight 
GRAY IRON is your BEST BUY 


corrosion resistance, machinability, vibra- 
tion absorption, durability, wide strength 

So if you need stability and strength range ... and you have an unmatched 
in your products, Gray Iron offers you combination of advantages. 











For stability and rigidity, there are no 








the greatest ultimate economy. 

Add to this Gray Iron’s other character- 
istics . . . castability, rigidity, low notch 
sensitivity, wear resistance, heat resistance, 


Make It Better with Gray Iron 
Second Largest Industry in the Metal-Working Field 


Write Department “E” for free booklet, 
“GRAY IRON—Its Mechanical and 
Engineering Characteristics, and Details 
for Designing Cast Components”. 





GRAY IRON FOUNDE 
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Stretching steers is out of our line. But, in 
testing Sirvis’ tensile strength, steerhide 
is stretched until it breaks. Because Sirvis 
leather varies with tannage and treatments, 
each hide is given the break test to 
determine its suitability for varying 
applications. For example: a sample of 
steerhide being considered for 
transmission oil seals will be soaked in 

an “‘E. P.”’ lubricant. The break test will 
then indicate the effects of this type of 

oil upon tensile strength. If the 
percentage of breakdown is well within . ' ad 
the limits established for Sirvis oil seal =~ 
leathers, the hide is certified for use. 
Similar immersion and break tests are 
conducted to determine the action of 
hot oil, water, salt solutions, and the 
many other liquids with which Sirvis 
leather parts must come in contact. In 
each case, the break test indicates the 
limits within which a given piece of 
hide can be used. 

This is just one of the many 
laboratory-controlled tests to which 
Sirvis leathers are subjected . . . so that 
you may be assured of top quality in . 
packings, boots, gaskets, diaphragms 7 
and other mechanical leather products. 
Because of extreme care in designing, 
excellence of materials, and constant 
checks in production, Sirvis mechanical 
leathers are outstanding in dependability. 


@ For detailed information about Sirvis products, 
write for the free Chicago Rawhide catalog. 


OTHER a ? 
C/R PRODUCTS 
peal MECHANICAL LEATHER nooves QAP VES 


SIRVENE 
summenic | CHICAGO RAWHIDE MANUFACTURING COMPANY 


RUBBER 
New York « Philadelphia « Detroit » San Francisco + Cleveland + Boston 


PROS Cee iby, Se ane See Pittsburgh + Los Angeles > Cincinnati » Minneapolis + Syracuse + Peoria 
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To solve a problem concerning power transmission, apply 
the formula M = PT (Morse means Power Transmission ) 
and you'll find... 
1. That Morse Roller Chains and Sprockets are most 
easily adaptable to your specific design needs. 
2. That Morse Roller Chain Drives have extra-long 
service life because every phase of their manufacture 
and assembly is under rigid quality control and pre- 
cision engineering supervision. 


pres... 


BASIC FORMULA FOR 


3. That Morse Roller Chain maintenance is extremely 
low due to the use of the finest quality materials in 
their manufacture. 


4. That Morse Roller Chain Drives are quickly obtain- 
able from shelf stock. Ask the Morse Man from any of 
the hundred Morse Branch Offices and Distributors. 
Each is staffed with engineers experienced in every 
mechanical power-transmission application. 








Shaving the face of the earth with a Gargantuan blade is a job that calls for the best 
and most rugged in power transmission equipment—Morse Roller Chains and Sprockets! 





Morse Roller Chains are made in all standard pitches and 
widths in accordance with specifications approved by the 
American Standards Association to assure complete inter- 
changeabi. ‘ty with all other standard roller chains and sprockets. 





ASK the Morse 
Man nearest 
you ... today! 





From coast to coast there are more than 100 offices, representatives 
and distributors of Morse Power Transmission products to give 
you quick information and setvice when you want it—where you 
want it. Ask the Morse Man first in any case! Check your classified 
phone directory under “Power Transmission” or “Chains” 
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Why Morse Roller Chain Drives 
Are Specified For The World’s 
Toughest Jobs 


For the world’s biggest and toughest earth- 
moving jobs, many road graders and ‘dozers 
now use Morse Roller Chains to transmit power 
to forward and rear drive wheels. Precision- 
made, positive-acting Morse Roller Chain 
Drives are the design engineer’s favorite 
method of transmitting power where depend- 
ability and long, rugged service life come first ! 
When your design calls for roller chain .. . 
call the nearest Morse Man! 


Exploded View of 
Morse Roller Chain Shows 
Why It’s Specified By Design Engineers 







A Morse Roller Chain pins are made from special, high-nickel, 
fine-grain alloy steel. They are heat-treated and finished for extra 
strength and extreme resistance to wear. 

B Bushings are curled from high-quality alloy steel to give the 
smoothest possible O.D. and I.D. Smooth inner surface and true 
roundness eliminates scoring of pins and results in longer life. 
Bushings are case-hardened. ; 


C Rollers are heat-treated for toughness to provide maximum 
strength and the greatest possible resilience to shock. 


D Plates are heat-treated for structural strength and endurance. 
Apertures are accurately pierced and sized to provide rigid 
retention of pins and bushings through proper press fits. 
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orse Roller 


| Morse ‘*s: 


Morse Silent 
Chain Couplings 








Morse Morfiex 
Couplings 





Morse Morfiex 
Radial Couplings 












Morse-Rockford 


Power 2a 
Transmission 


Morse Chain Company 
7601 Central Avenue, Dept. 454 
Detroit 8, Michigan 


Gentlemen: 
Please send me latest technical data and specifications on: 
[] Reller Chains [] Morse Silent [] Merse-Formsprag 
Chain Couplings 
(] Silent Chains ([] Morse-Rockford 
and Sprockets [] Morflex Couplings Clutches 


[] Pullmore Clutches () Have representative call 





MORSE 























MECHANICAL we 
POWER TRANSMISSION 
propuctTs —— 
Address. 





a erenanenih 
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; screw machine parts from Alcoa — 
the men who know the metal best 


Aleoa Aluminum screw machine parts give you strength with 
light weight, close tolerances where required, added sales 
appeal for your product. 

Aluminum screw machine parts made by Alcoa give you even 
more: the know-how of the organization that pioneered alumi- 
num in automatic screw machines; aluminum-trained experts 
who offer engineering, alloy choice and finish selection counsel 
—at no added cost to you. 

You get all these plus competitive prices and dependable _ 
delivery. 

Your Alcoa sales representative will be glad to give you 
complete information on our capacity, and a prompt quotation. 


Or write ALUMINUM ComMPANY OF America, 676L Gulf Build- 
ing, Pittsburgh 19, Pennsylvania. : 





INGOT - SHEET & PLATE . SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR ~ TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS . IMPACT EXTRUSIONS 











aR Lc: NNT irks a sas title 


ee ee Ee en eee Fee ee ee 





MACHINE DESIGN—November, 1949. 








at tate eine os Pec NE he RSE AS, AB i gta» 


i 


St LLL AA cAtO Aelia ill aia a tte in stacey te tie 


alaatth sia Aaa Pa an A ated 





Further Infor 
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IF YOU DESIRE MORE 
INFORMATION ON ANY 
ADVERTISEMENT IN 
THIS ISSUE 


Here's What 
You Do: 


Write the name of the adver- 
tiser and the page number of the 
ad in the spaces provided on the 
card. Check the type of infor- 
mation you want — whether it 
has to do with price, where you 
can buy it, or more needed de- 
tails—or all three, if you wish. 
After you have finished going 
through MACHINE DESIGN and 
have jotted down all the ads on 
which you’d like more informa- 
tion, just tear off the card and 
drop it in the mail No postage 
is required. We'll have our staff 
forward this information im- 
mediately to the advertiser, so 
that you will be relieved of 
the necessity of writing a num- 
ber of letters. You will then hear 
directly from the advertiser, 
answering your request. Be- 
cause we know that MACHINE 
DESIGN gets around, and that 
more than one person sees your 
copy, we have made up three 
cards so that if you are one of 
the later readers, you can still 
have the opportunity of taking 


advantage of this service. 


City 


hi ra | 


ation? 





Please send further information on the 
following advertisements in this issue: n.. 2 ~_ — “ 
PAGE NO. NAME OF ADVERTISER Data laformation Supply 
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YOUR NAME TITLE 
COMPANY 
ADDRESS 
city STATE 
MD11-49 
FIRST CLASS 
PERMIT No. 36 
(Sec. 510 P.L&R) 
Cleveland, Ohio 
aR. 
BUSINESS REPLY CARD pam 
No Postage Stamp Necessary if Mailed in the United States ae 
RRTIBIS tats 
4c POSTAGE WiLL BE PAID BY— Saane 
FEES 
SBE 
MACHINE DESIGN — 
Penton Building ee 
SURE AT 
Cleveland 13, Ohio =m 
Reader’s Service Dept. = 
Please send further information on the Send Sends anrent 
following advertisements in this issue: Technical Price Source of 


Data Information Supply 





























screens stnenntnntnntnntntnntnnnnn o Oo 
wstctes stntnntnnttnnnnntnntnenein i 
veces stntentnnnntnntnntnttnnnne het « bs 
sce steecnentnntnntnenntnnnn O° oO 
enti ; stil stininenieeuetsndiiileswieicatiiis ts So Bee & PRO 








MD11-49 











Further Information? 





















































FIRST CLASS 
PERMIT No. 36 
(Sec. 510 P.L&R.) 
Cleveland, Ohio 
ettamitiaeesl 
BUSINESS REPLY CARD a 
No Postage Stamp Necessary if Mailed in the United Stotes ae 
4c POSTAGE WILL BE PAID BY— a 
eae 
aS 
MACHINE DESIGN — 
Penton Building —— 
RU 
Cleveland 13, Ohio —o 
Reader's Service Dept. pa a 
Please send further information on the os ot | eet 
following advertisements in this issue: Techaical Price Source of 
PAGE NO. NAME OF ADVERTISER Bata leformation Supply 
weeeeees ceeeeeeneneteeneneneenenenena ee 
wvectnes stpenetnnenetnenetnenetnenetneaen OOO 
wetctnes snetneeeenetntnetctnetntneeeneen ey 1) 
ee. snmntantinenaedibcei eS is Spam O O O 
Ps aE Eee EE ee ae O O O 
YOUR NAME TITLE 
COMPANY 
ADORESS 
city STATE 
MD11-49 
FIRST CLASS 
PERMIT No. 36 
(Sec. 510 P.L&R) 
Cleveland, Ohio 














BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 











4c POSTAGE WILL BE PAID BY— 
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Penton Building 


Cleveland 13, Ohio 


Reader's Service Dept. 








IF YOU DESIRE MORE 
INFORMATION ON ANY 
ADVERTISEMENT IN 
THIS ISSUE 


Here's What 
You Do: 


Write the name of the adver- 
tiser and the page number of the 
ad in the spaces provided on the 
card. Check the type of infor- 
mation you want — whether it 
has to do with price, where you 
can buy it, or more needed de- 
tails—or all three, if you wish. 
After you have finished going 
through MACHINE DESIGN and 
have jotted down all the ads on 
which you’d like more informa- 
tion, just tear off the card and 
drop it in the mail. No postage 
is required. We’ll have our staff 
forward this information im- 
mediately to the advertiser, so 
thet you will be relieved of 
the necessity of writing a num- 
ber of letters. You will then hear 
directly from the advertiser, 
answering your request. Be- 
cause we know that MACHINE 
DESIGN gets around, and that 
more than one person sees your 
copy, we have made up three 
cards so that if you are one of 
the later readers, you can still 
have the opportunity of taking 
advantage of this service. 














They cant stant 
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No, the people in our Quality Control Group can’t 
stand even one spot before their eyes, when it comes 
to okaying a bearing, because they are passing on 
one of the most precise parts that goes into an engine 
assembly. 


In the case of the plain copper-lead main bearing 
shown above, this okay must be given 87 times. 







HIGH SPEED, high tempera- 
ture, automotive type bear- 





FEDERA 


uh 
FEDERAL-MOG ORPORATION 
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HEAVY LOAD for big Die- 
sels, power plants, etc.— 
bearings up to 2742” O.D., 
steel and bronze back. 


SPEED & LOAD bearings 
for pumps, compressors, in- 
ings available in many dustrial electric motors and 
combinations. similar uses. 


1899 ¢ Fifty Years of Continuous Bearing Experience ¢ 1949 


ees 









On more complex items—such as flanged bearings— 
an even greater number of tests is necessary. 


These manufacturing controls pay off for you! They 
are your assurance of high quality and exact adher- 
ence to your specifications. You get maximum per- 
formance when you use Federal-Mogul silent sleeve 
bearings. Consult our engineers on your requirements, 


BRONZE PARTS in many 
Gohan tor eer 

$3 many types 
applications, 


MOGUL 


| 11045 SHOEMAKER, DETROIT 13, MICH, 

















with WHITNEY 
Roller Chain Drives 


Delivery constant, full power from driver to driver 
mechanisms . . . that’s one of the major advantages of using 
chain drives. 

Deeply seated in the sprocket, Whitney Roller Chain eliminates 
power loss because there is no slippage or friction loss. This 
means that full rated horsepower is delivered . . . constant speed 
maintained . . . highest transmission efficiency always obtained. 

In addition, Whitney Chain absorbs shock loads without 
breakage, assuring long operating life; while the flexibility ¢ 
and adaptability of chain drives simplifies design problems. 

For positive power transmission specify and use Whitney 
Roller Chain... the a// steel drive. Write for information. 
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CHAIN DRIVE IS BETTER 


Positive Grip 

Transmission of full horsepower 

High resistance to shock loads 

High load carrying capacity 

Simplifying transmission designs 

Low Maintenance 

Ease of installation 

Long operating life 

Constant uniform speeds 

WHITNEY CHAIN & MFG. CO. 
Division o 

W hitney-Hanson Industries Inc. 


205 Hamilton St., 
Hartford 2, Cona. 
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Roughing cuts or precise finishing— 


TIMKEN’ bearings help handle both 


HIS Monarch 25” Model N 
engine lathe is used for both 
heavy roughing cuts and precise 
finishing. With Timken tapered rol- 
ler bearings throughout the head- 
stock, spindle accuracy is assured. 
And, because of their tremendous 
load carrying capacity, Timken 
bearings take the shock of rough- 
ing cuts easily. 
The tapered construction of 
Timken roller bearings carries tre- 


mendous thrust as well as radial 
loads without deflection or end- 
movement and permits preloading 
to any desired degree. 

Timken bearings are manufac- 
tured to extreme precision and fin- 
ished to incredible smoothness. The 
rolls and races are made of Timken 
fine alloy steel for toughness and 
case-hardened for exceptional re- 
sistance to wear. The line contact 
between rolls and races provides 





NEW TIMKEN BEARING CUTS RUN-OUT IN HALF! 


Until now, the Timken “‘Zero” bearing has been the last word in 
bearing accuracy. Now Timken offers industry the “Double-Zero” 


the new “Double-Zero” bearing is only 75 millionths of an 
inch—half the 150 millionths run-out of the “Zero” bearing. 


What an opportunity for manufacturers of machines where 
extreme accuracy is essential! Available in standard single 


row types, up to 10” O. D. Write for further information. 


| 
| 
| 
bearing—twice as accurate as the “Zero”! Maximum run-out of ; 
| | 
| | 
| | 
! | 


TIMKEN 


TRADE MARK REG. VU. & PAT. OFF 


TAPERED ROLLER BEARINGS 


maximum load-carrying capacity. 


No other bearings can give you 
all the advantages you get in Tim- 
ken tapered roller bearings. Make 
sure you have Timken bearings in 
all the machines you build or buy. 
Look for the trade-mark “Timken” 
on the bearing. The Timken Roller 
Bearing Compaay, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


This symbol on a product means 
its bearings are the best, 








: 4 
NOT JUST ABALL©D NOT JUST A ROLLERT— THE TIMKEN TAPERED ROLLERT— BEARING TAKES RADIAL) AND THRUST—-@])~- LOADS OR ANY conan) 
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LOUIS — ALLIS 








THE LOUIS ALLIS COMPANY 


Three generations of designing and 
building special motors for special 
applications by THE LOUIS ALLIS COM- 





* 
en SS ER re 
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The specialized engineering and manufac- 
turing experience and facilities of FOOTE 
BROS. GEAR AND MACHINE CORPORA- 
TION and THE LOUIS ALLIS COMPANY 
ere now available fo industry through the 
separate sales, service, and manufacturing 
organizations of both Companies. 

The combination of these two quality. 
products into one compact, efficient gear-— 
firms to better serve industry through their 
combined skills. _ 

To be available in single, double, and 
triple reduction in ratings of 1 h.p. through 
75 h.p. with open drip-proof, enclosed, 
splashproof, and explosion-proof motors. 















FOOTE BROS. GEAR AND 
Back of Foote Bros. is nearly @ century 
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MAXITORQ 















































We continue our “Good Company” 
series this month with the permission of 
Giddings & Lewis Machine Tool Company 
who have adopted the Maxitorq Floating 
Disc Clutch for their No. 351-T Table Type 
Horizontal Boring, Drilling and Milling 
Machine. A single, wet plate Maxitorq con- 
trols the power transmission in the feed and 
rapid traverse unit. 


Maxitorg features that win approval from 
builders of machine tools, machinery and a 


Send for Catalog MDII 





wide variety of motorized products include: 
compact design; Separator Springs that keep 
discs apart to prevent drag, abrasion and 
heating in neutral; assembly, adjustment and 
take-apart without tools; and complete as- 
sembly shipments so that clutch is ready to 
slip onto a shaft. 


Maxitorq engineers will give you specific 
and practical recommendations for smooth, 
dependable power transmission. 
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THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER -s 





CONNECTICUT 









Stel tati 
WILL WEAR 
FAR LONGE 


when you use 
these processes 





CHAPMANIZING 








Fast and easy to use are Chapmanizing 
and Malcomizing processes. Relatively 
inexpensive, too — the answer to the 
need for greatly increased wear re- 
sistance of parts or products ata reason- 


able cost. 


... will give you a .002” to .035” case on low carbon steels in only 1 to 4 hours. 
You'll find it tough and ductile — always free from chipping or checking. The 
surface will be silver-clean so that finish grinding is minimized. 


MALCOMIZING 


+.» +» Will give you the same type of tough case on stainless steels. Average hardness 

“will be 1000 Vickers. And the case will range in depth from .005” to .015”’ 
depending on the steel. You'll have no trouble with finish grinding or lapping 
for maximum hardness is slightly below the surface . . . and the corrosion- 
resistant qualities of the stainless steel will not be materially affected. 





Metallurgical Sales Division of 
THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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PARKER-KALON 


SIZE -MARKED 
socket head 








1 jstakets | 





with GEAR-GRIP* 
- fingers wont slip 







Parker-Kalon Gear Grip prevents fingers from slipping even when oily. 
Makes fast fingers sure fingers. 

ONLY ON PARKER-KALON Socket Screws will you find the Size-Mark 
and Gear Grip . . . developed after extensive study of shop practice 
to speed work. Samples Free, on request. See why P-K “years ahead” 
Socket Screws can put your product out front, assembly-wise as well as 
sales-wise. Send for Stock List Now. Parker-Kalon Corporation, 200 
Varick Street, New York 14, N. Y. 


"PARKER KALON gl foagelt SOCKET SCREWS 


*U.S. DESIGN PAT. 
1 AVAILABLE THROUGH ACCREDITED DISTRIBUTORS IN EVERY INDUSTRIAL AREA 


NO. 126,409 
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HOW T0 ANTI-FRICTIONIZE 
WITH CAM FOLLOWERS 
the MULTIROL way 


Right: Bottle filling machines require less care 
and maintenance when Multirol CYR Series (no- 
stud) bearings are used for the lifter head. Plain 
bearings stick and slide, causing wear on the 
cam operating mechanism Multirol CYR Series 
bearirgs roll freely and smoothly and maintain 
proper machine adjustment 


“Left Considerable labor and costly machining 
is saved by using Multrol CF Series bearings 
in the shifting fork collar mounting Operates 
smoothly and eliminates fnction found in con- 
ventional bronze collar types Stud of Mult- 
rol CF bearings threads directly to fork fingers. 


Right: As guide rollers Multirol 

» CF Series bearings for overhead 
Tramrail Wheels eliminate cost 
of flanged wheels that ordinarily 
wear excessively. Provide freer 
rolling, better alignment and 
positive side thrust. 


Increased speeds, greater accuracy and all around anti-friction efficiency in guide and support 
roller applications are easily accomplished with MULTIROL CF Series bearings. 

Constructed with extra heavy outer race sections to take shock load and miany small diameter 
rollers to evenly distribute heavier radial loads . . . result is smooth performance at high speed 
and reduced power requirements not possible with bolt and roller units. 

Lubrication is simplified with facilities provided for greasing and constant oiliig and frequent adjustment due 
to rapid wear of plain bushings is eliminated. 

Design these many anti-friction advantages into your machines with CF Series bearings for conventional stud 
mounting. Use the Series bearings for shaft mounting without stud. 

Easily applied and available in many standard sizes from conveniently located stocks. Write today for our 
engineering department's helpful recommendations. 





Address McGill Manufacturing Company, Inc. 
200 No. Lafayette St., Valparaiso, Indiana 
for your copies of Bulletins CF-40 and CY-48 
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How Parker-Kalon Helps You 


FIT THE FASTENER TO THE JOB 


To Reduce Assembly Costs 


In designing for lower costs, have you ques- Originators of the Self-tapping Screw, Parker- 
tioned the efficiency of the fasteners you use? Kalon can draw upon 35 years experience in 
In 7 out of every 10 cases, Parker-Kalon Self- solving application problems — more than a 
tapping Screws permit savings up to 50% in million ‘of them. And, with a complete line of 
assembly work hours. Self-tapping Screws for every metal and plastic 


With P-K Screws, you eliminate such job- assembly, Parker-Kalon advice is unbiased. 
_ slowing operations as tapping, riveting, nut- Today — call in a P-K Assembly Engineer. Find 
running, and inserts in plastics. But other big out the possibilities of using this simpler, speedier ‘ 
advantages — simplified assemblies, lower pro- fastening method in your assembly for cost | 
duction costs, and often improved product per- reduction and improved design. Or, mail assem- 


formance — lie in Parker-Kalon’s ability to fit bly details for recommendations. Parker-Kalon 
the fastener to the job. Corporation, 200 Varick St., New York 14, N. Y. 
’ Remember 
IF IT’S P-K ® 








pPoff PARKER-KALOW’ 
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@® Steel guard directs air stream toward stator wind- angle . . . is roomy . . . easy to get at. ©) Pressure- 
ings for efficient cooling. @ Pre-lubricated ball bear- cast rotor has integrally cast fans . . . no welds or 
ings are simple press ft on motor shaft, they require rivets . . . there’s nothing to rattle or shake loose. 
no further lubrication for years. @) Rigid, cast iron Balanced ventilating fan is keyed to_rotor shaft 
frame completely surrounds and protects stator core. . . « produces strong blast of cooling air.@ Flange is 

Diagonally-split conduit box is adjustable to any counterbored for oil seal. . .has protecting mesh screens, 


Sold — Applied — Serviced by Authorized Dealers, Certified 
Service Shops, and District Offices Throughout U.S. a 
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GIVE YOUR 
PRODUCT THIS 





4-Point 


Motor Protection 


1. Rigid cast iron frame completely surrounds all working parts .. . resists corrosion! 


2. Pre-lubricated bearings eliminate bearing maintenance . . . require no further 


lubrication for years. 


3. Double-insulation gives extra protection against heat, moisture, and corrosion. 


4, Pressure-cast rotor has no rivets or welds . . . is indestructible in normal service. 


Available in three flange types... sizes to 150 hp in open, enclosed and pro- 
tected types, with electrical and mechanical modifications to suit specific requirements. 


H™:s A LINE OF FLANGE MOTORS you can design 
into your products and forget! Notice how com- 
act these motors are . . . how érim in appearance. 
urther, their large, roomy conduit boxes and clearly 

marked connections make them easy to install. 

Notice how the outer frame completely protects all 
working parts, This feature combined with pre-lubri- 
cated bearings and pressure cast rotors adds up to “‘all- 
around” protection against distortion, corrosion, fric- 
tion and entrance of foreign matter, And bell housing 
is drip-proof, at no extra cost! 

Best of all, these Allis-Chalmers motors are backed 
by a long-established record for building as tough and 
sturdy a line of motors as you can find anywhere on 
the motor market. 

Check your needs in the coupon below for addi- 
tional information. 


3 TYPES HANDLE MOST OEM JOBS 





C FLANGE TYPE — Generally used for 
close coupling to pumps. Employs rabbet 
fit with mounting holes on smaller di- 
ameter than rabbet fit. Holes tapped for 
=| mounting bolts. 

D FLANGE TYPE — For machine tool ap- 

plications. Uses rabbet fit with mounting => 

holes on larger diameter than 4 8 

Holes are clearance holes with bolts usu- > J 


ally assembled from motor side. 








P BASE TYPE — Generally used for verti- 
cal applications. Employs rabbet fit with 
mounting holes on larger diameter than 
rabbet. Holes are clearance holes. 


Texrope is an Allis-Chalmers trademark. 











oar 


CHALMERS 
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AMERICAN BLOWER GYROL FLUID DRIVES 
USE ALLIS-CHALMERS MOTORS 


New Type TM Gyrol Fluid Drives offer benefits of low starting cur- 
rent, smooth acceleration and shock absorption in the 1 to20hp range. 
These packaged power drives use 
Allis-Chalmers constant speed a-c 
flange motors to produce a smooth 
start. The motors come up to 85% 
of full speed before assuming load. 
Acceleration is gradual and there 
is a 50% saving 1a the amount of 
current consumed for starting. This 
unit makes overmotoring unnecessary and eliminates shocks to ma- 
chinery. Overload protection is positive and can be adjusted by 
changing oil level in the unit. For additional information contact 
American Blower Corporation, Detroit 2, Michigan. 


Check This Coupon 


AB REIRE SE, ~> sp 9S Remnant ninatncmenimtaim emanate ii 


ALLIS-CHALMERS, 1001A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me: 

(I Flange Motor Specification Sheet (51$7324). 
(C0 Handy Guide to Electric Motors (5186052). 
(1) General Purpose Motor Controls (1487132). 


( Equipment for Machine Tools (2587110) (Contains information for 
OEM users on Motors, Texrope drives, Motor Controls, Coolant Pumps. 














Nome. Title 
. 

Company 

Street 

City. State 





A-2876 
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.. SCREWS IN FASTER AND 
FURTHER BEFORE A WRENCH 
BECOMES NECESSARY..... 


UNBRAKO 


KNURLED 


SOCKET HEAD CAP SCREW 


There is a definite saving of assembly time when you use “UNBRAKO” Socket Head 
Cap Screws with Knurled Heads. The exclusive Knurled Heads perform tripie duty: 
(1) the Knurling provides a sure, slip-proof grip; (2) the Knurling speeds assembly, 
because it enables the “UNBRAKO” to be screwed in faster and further with the 
fingers—handiest of all wrenches—before a “key” becomes necessary; (3) the 
Knurling permits positive locking—a feature so often essential where there is excessive 
impact or vibration. 





As always, the brand name “UNBRAKO” signifies extra strength and precision manu- 

facture to close tolerances. “UNBRAKO” Knurled Socket Head Cap Screws are 

available in both National Coarse and National Fine Thread Series in a full range 

of standard sizes. Other sizes to special order. Write us for your free copy of the 
* “UNBRAKO” Catalog and the name of your nearest “UNBRAKO” Distributor. 














Knurling of Socket Other “UNBRAKO” Products include: Socket Set Screws with Knurled Cup Points, Socket 

Screws originated with Set Screws with Knurled Threads, Square Head Set Screws with Knurled Cup Points—all patented 

"Unbrake” in 1934. Self-Locking screws that won’t shake loose ! Knurled Socket Head Stripper Bolts. Precision-Ground 
Dowel Pins. Fully-Formed Pressure Plugs. 





STANDARD PRESSED STEEL CO. 


BOX102, 






JENKINTOWN, PENNSYLVANIA 


“Serving Industry continuously since 1903 through Industrial Distributors” 
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What Every Designer 


Should Know 









Reciprocating Generation 
THE BASIS OF UNPARALLELED GEAR SHAPER VERSATILITY 













* [2 Variable 


A CUTTER as and 
THAT RECIPROCATES Positions 

WITH (or witHour) * Flus Unlimited 
ee Cutter Designs 


WORK 
POSITIONED 

IN ANY PLANE = 
...WITH OR WITHOUT 
ROTARY, LATERA! ‘OR 





“Af t 
‘ 


A CUTTER 
SPINDLE 4 


THAT CAN BE 





f 
{ 





: 




















MOVED IN AND OUT ““~_ 

CUTTER 

PROFILES 

OF ANY REQUIRED 

CONTOUR 
For an interesting perspective on the broad range of Gear Shaper applications ask for our 
48-page booklet, “The Art of Generating with a Reciprocating Tool”. Write: The Fellows Gear 
Shaper Co., Head Office and Export Dept., Springfield, Vermont. Branch Offices: 616 Fisher Bldg., 


Detroit 2, 640 West Town Office Bldg., Chicago 12, 7706 Empire State Bldg., New York 1. 
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No. 1239 
HIGH-SPEED PREDETERMINING COUNTER 


is furnished with electrical contact or mechan- 
ical knock-off lever. Speeds up to 2500 counts 
per minute. This is one of scores of V-R Stand- 
ord Counters. Write for 8-page Condensed 
Catalog to Veeder- 
Root Incorporated, 
Hartford 2, Conn. 



















what | count on 


... to keep me 
on top of my job!” 







JOE, here, has a mighty dependable assistant in this Veeder- 
Root High-Speed Predetermining Counter. He pre-sets one bank. 
of wheels to the exact number of pieces he needs on any run. Then he 
starts his high-speed machine and forgets it... or does other work! 
No nerve-strain. No eye-strain. No guesswork. And no waste... for 
the counter signals him or acts to stop the machine right on the but- 
ton, without either shortage or surplus. 


Yes, among the many economies and advantages of Veeder-Root 
Counters, you can count on them to boost workers’ morale and keep 
it at high level. That’s one of the reasons why management and plant 
operating heads are coming more and more to specify production 
machines and equipment featuring built-in Veeder-Root Counters. 
And that’s why it’s smart salesmanship to build Veeder-Root Counters 
into your product ...to bring a new utility to your customers. But 
how to do it? That’s for us to show you. Just write. 


VEEDER-ROOT INCORPORATED, HARTFORD 2, CONNECTICUT 








Veeder-Root|MclowinitieRis 





In Canada: Veeder-Root of Canada, Led., 955 St. James Street, Montreal 3 
In Great Britain: Veeder-Root Led., Kilspindie Rd., Dundee, Scotland 
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you can Be SURE... ie is 


Westinghouse 





Ts NEW. , 





it’s fully electronic! 


Look inside the new Westinghouse Resistance Welding 
Control and you'll spot many important advances in 
control design: reduced size... fewer components... a 
control panel that lifts out of place easily and in- 
dividual control panels that can be removed separately. 
You'll find pay-off features everywhere. 

You'll find something missing, too, but that’s what 
makes this the most dependable control of all. By 
making every timing function fully electronic, virtu- 
ally all moving parts have been eliminated. And when 
you consider the constant trip-hammer pounding of 
mechanical contactors and relays you understand why 
quiet, efficient, fully electronic operation means fewer 
costly breakdowns, less down time, less lost production. 
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This kind of dependability brings substantial 
long term ‘savings that make the new all electronic 
Westinghouse Control the wisest investment regard- 
less of price. 

For full details, write for booklet B-4309. Address 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21535 


RESISTANCE 
WELDING CONTROL 

















» Designed to be used 
with the greatest 





of ease! 


Magnetic 
Contactors 


...in a complete, all-new line 





EASY TO WIRE 


All terminals can be reached from 
the front; large pan-head screws 
give ample bearing surface for 
screwdriver. Just strip wires, slide 
them under terminal clamp which 
rides out with the screw, and 
tighten screw. These new G-E a-c 
contactors are available in NEMA 
sizes 00, 0, 1, 2, and 3, rated up 
to 50 hp at 440 volts. 








EASY TO INSPECT 


By loosening two captive 
screws to lift off the burn- 
resistant arc hood, you quickly, 
completely expose the con- 
tacts, simplifying inspection 
and maintenance. All contacts 
can be removed without dis- 
turbing connections to ter- 
minals. A screwdriver is all you 
need for inspection. 





EASY TO CHANGE CONTACTS 


In sizes 00, 0, and 1, contacts 
can be changed from nor- 
mally open to normally closed 
(or vice-versa) with no extra 
parts. Just remove two screws 
and take out the moving con- 
tact head. Then depress the 
spring slightly (it’s held in 
place permanently), roll out 
and reverse the contact. 


GENERAL @@ ELECTRIC 





EASY TO CHANGE INTERLOCKS 


To meet individual control circuit 
needs, interlocks in all sizes can 
be changed from normally open 
to normally closed, just like the 
main contacts. Extra double. 
circuit interlocks with interchange- 
able contacts are quickly added 
to either side of the contactor. 
This means four extra interlocks! 
See Bulletin GEA-5154. 
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SENSITIVE RELAYS 


FOR MANY OPERATIONS! 


Need a highly sensitive, extremely 
accurate device to control, protect, 
or regulate an operation? You'll find 
the right one among General Elec- 
tric’s standard Type GTR a-c and 
d-c relays. Unlike ordinary relays, 
these devices are made to operate on 
minute frequency, voltage or current 
changes in a circuit, and, where nec- 
essary, to initiate corrective action. 
Enclosure is dust-tight and moisture 
proof. See Bulletin GEA-2961. 





AMPLIDYNE PLUS AMPLIFIER 
EQUALS BETTER CONTROL! 


Note the many ways the General 
Electric electronic amplidyne can 
help in many types of motor con- 
trol where you need precise regula- 
tion of current, voltage, and speed. 
With this versatile packaged unit, 
you can cover wide speed ranges, 
limit loads, hold tension, speed up 
acceleration, and position accu- 
rately. Providing instant response 
and high amplification, the G-E 
electronic amplidyne can be ap- 
plied to the control of motors 
from 14 hp to 200 hp. See Bulletin 
GEA-4889. 





STURDY SPACE-SAVER 
—THE SIZE 2 SWITCHETTE! 


Where space is limited, use this com- 
pact, sturdy General Electric Size 2 
Switchette to control small-motor 
drives, for limit-switch applications, 
and in various electronic, industrial 
heating, and other control circuits. 
Approximately 2 x 1 x 1 inches, it 
weighs only two ounces. Snap action, 
double-break-contact construction 
gives it a current rating up to 25 
amperes at 230 volts a-c or 24 volts 
d-c—makes it withstand severe vibra- 
tion. See Bulletin GEC-207. 
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PRODUCT 
HIGHLIGHTS 
















Switch to the Switch 


WITH 10,000 USES! 


Yes, more than 10,000 circuit combinations and oper- 
ation sequences are possible with this versatile control 
and tranfer switch—the General Electric Type SB-1. 
Because its many standard cams, contacts, fingers 
and other parts are interchangeable, you can use it 
for practically any control job on almost any low- 
capacity circuit. Construction features include silver- 
to-silver contacts, anti-arcing barriers between ad- 


.. jacent. circtiits, and sturdy: Textolite face plates. , 


For extra-heavy duty, the rugged Type SB-9 has 
all these features plus wear-resistant extra strength 
built into every part-—contacts, gears, shunt connec- 
tions, and even the handles. 

Both the SB-1 and SB-9 mount on panels ¥ to 2 
inches thick, are rated up to 20 amperes at 600 volts 
a-c or d-c. And standards are ready on only four «.veeks’ 
delivery! See Bulletins GEA-4746 (SB-1), and GEA- 
4114 (SB-9). 


I 
| 
I 
! 
) 
! 
[ 
l 
| 
| 
| 
I 
i 


General Electric Company, Section E668-76 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

(CO GEA-2961—Type GTR relays 

(C) GEA-4114—Type SB-9 switch 

CD GEA-4746—Type SB-1 switch 

(C0 GEA-4889—Electrenic amplidyne 

C) GEA-5154—A-c motor contactors 

(0 GEC-207 —Size 2 switchette 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 

















In plants handling corrosive liquids, or fluids 
that must be kept free from contamination or 
discoloration, Stainless Steel Valves must be 
not only the right type, but fabricated of the 
proper alloy for the service. 

To keep production at peak, and down-time 
for repairs and replacements to a minimum, 
alert management chooses Jenkins Stainless 
Steel Valves. Built to the same quality stand- 
ard which has made “Jenkins” the pre- 
ferred industrial valve, Jenkins Stainless Steel 
Valves are available in a range 
of sizes to meet almost any 
service requirement. 


semuems 


$ 
be waives 


JENKINS BROS. 
80 White Street, New York 13, N. Y. 


Please send Stainless Steel 
. Valve Folder — Form 194. 


Equally important, however, is Jenkins 
Engineering Service. Providing information 
you need to select the alloy or type of valve 
which will render the best service (based on 
analysis of specific information about the valve 
installation), Jenkins engineers can be of 
valuable assistance. 

Send the coupon today for the new folder 
describing the complete line of Jenkins Stain- 
less Steel Valves. It includes specifications and 
helpful data on selection. 

Jenkins Bros., 80 White St., New York 13; Bridgeport, 
Conn.; Atlanta; Boston; Philadelphia; Chicago; San 
Francisco. Jenkins Bros., Ltd., Montreal. 


Sold through leading Industrial Distributors 


OO ee ee an j 


a 


eka ae a Ee tees : ‘ 


* TRADE 


JENKINS 


MARK 


te 
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ELECTRIC-SLIP 


COUPLINGS 





Variable Speed from Constant Speed Source 


Dynamatic Electric-Slip Couplings can be applied 
to any shaft, in any type of machine to transmit 
motion from one rotating member to another 
without mechanical contact, without friction, 
without shock, and under complete control. Used 
as variable speed drives, power couplings, or 
slipping clutches, Dynamatic units have a wide 
range of industrial applications. 

Dynamatic electric-slip couplings are a simple, 
compact, frictionless means of providing variable 
speed from a constant speed source, or constant 
speed from a variable speed source, with smooth, 
full-torque starts and cushioned stops. Outstand- 
ing characteristics are infinitely variable control, 
instantaneous response, quiet operation, low main- 
tenance, electronic control. 


Dynamatic couplings are available in both air- 
cooled and water-cooled types. The air-cooled 
couplings are designed to be powered by electric 
motors or engines at relatively constant speed; 
the output speed can be readily controlled and 
regulated. Sizes range from 1/4 hp to thousands 
of hp. Typical applications: fan and blower 
drives, centrifugal pump drives, calenders, ex- 
truders, wire drawing machines, draw benches, 
and printing presses. 

Dynamatic water-cooled variable speed cou- 
plings are particularly adapted to installations in 
dusty or corrosive atmospheres, or wherever 
explosion-proof protection is necessary. Silent 
operation is a desirable feature. Sizes range from 
10 hp to 1500 hp. Write for illustrated literature. 


E AXTOIWN manuracturiNG COMPANY « CLEVELAND, OHIO 


ADDRESS INQUIRIES TO: DYNAMATIC DIVISION e KENOSHA, WISCONSIN 


& PRODUCTS: SODIUM COOLED, POPPET, AND FREE VALVES e TAPPETS « HYDRAULIC VALVE LIFTERS ® VALVE SEAT INSERTS « ROTOR 
PUMPS « MOTOR TRUCK AXLES « PERMANENT MOLD GRAY IRON CASTINGS e HEATER-DEFROSTER UNITS e SNAP RINGS e¢ SPRINGTITES 
SPRING WASHERS « COLD DRAWN STEEL « STAMPINGS e LEAF AND COll SPRINGS e¢ DYNAMATIC DRIVES, BRAKES, DYNAMOMETERS 
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cS Eliminated 
d 18% 


Failure 
Weight Reduce 
Savings 


with STEEL CASTINGS 


As originally produced, this cable winch flange 
collapsed on numerous occasions, requiring 
replacement. 


Faced with the problem of finding a way to 
eliminate these failures—a serious matter in the 
oil field where this equipment is used — the 
manufacturer turned to steel castings. 

By eliminating the principal cause of failure— 
lack of rigidity—and by providing high resist- 
ance to fatigue and vibration, steel castings gave 
the degree of dependability required, with a re- 
duction in weight from 1,400 to 1,150 pounds. 


Although cost of the part was about the same, 
manufacturer saved time and money by elimi- 


PRODUCT DESIGN STUDIES © NO. 23 


nating storage and maintenance of jigs, fixtures, 
and templates necessary for fabrication of the 
part as a weldment. 

* * * 


Conversion of some of your highly stressed parts 
to steel castings may result in equal if not greater ~ 
benefits than those given here. 


Also in new and redesigned parts, your steel 
foundry engineer may be able to suggest ways 
to cut costs and weight and obtain other sub- 
stantial benefits... if you call him in for a 
discussion while your product is still on the 
drawing board. 


This service is offered without cost or obligation. 
It makes available through your foundry engineer 
the full results of the development and research 
program carried on by Steel Founders’ Society 
of America. 


STEEL FOUNDERS’ SOCIETY OF AMERICA 


MACHINE DESsIGN—November, 1949 








ee 
phase "6 BATION 


The Ekstrom Carlson moulder features a special contro! panel 
designed and built by W. F. and John Barnes. This panel, only 
14” x 22”, contains four Arrow-Hart Size 2 magnetic starters 
and one Size 1 magnetic reversing starter, with a unique center 
line wiring plan. These design innovations were made possible 
by the use of Arrow-Hart’s new “RA” line of motor starters that 
are only 1/2 the size of conventional starters. This compact 
panel has a capacity of over 100 H.P. of divided motor con- 
trols with room to spare. 


NEW RIGHT ANGLE BALANCED MECHANISM 
SAVES SPACE, PERMITS UNUSUAL LAYOUTS 


Arrow-Hart’s new right angle balanced mechanism has a knee- 
action belicrank fulcrum, which transfers the leverage from a 
vertical to a horizontal plane. This multiplies the leverage and 
increases contact pressure. Greater power, finer balance, 
versatility — in an ingeniously compact design that cuts con- 
ventional starter size in half — all of this is due to the amazing 
new right angle, fail safe, balanced mechanism developed 


by Arrow-Hart. —_— 
a 





\ 




















SIZE 2 ILLUSTRATED GE 


fi) ARROW-HART 




















COMPACT—'/ the size of conventionai startersi 


EASY TO WIRE AND SERVICE i ee, 
SIZE 3 ILLUSTRATED 


Straight through wiring reduces bending and forming of heavy wires. Terminals are front wired. Line and load 
wires connect at opposite ends) SAFE AND DEPENDABLE = High power at low wattage. Tough, 
dependable overload relay, with bimetallic inverse time element. Interchangeable heaters. NEW, TOUGHER 
CONTACTS A broad line-of-contact surface. Curved and movable against flat and stationary contacts. 
Tips of special silver alloy brazed to copper. PLASKON ALKYD BASE AND HOOD \tew tested 
Plaskon Alkyd molding compound used in protective base and hood. Exceeds arc resistance of next best material 
by 50% to 60%. 
SIZE 2 MAX. H.P. SIZE 3 MAX. H.P. 


Volts 110 | 220 | 440 | 550 Volts 110 | 220 | 440 | 550 


25 25 
50 50 


Single Phase 3 7%| 10 10 Single Phase = 7% | 15 | 
Polyphase | 7% | 15 25 25 Polyphase 15 | 30 | 


| 


WRITE TODAY FOR LITERATURE ON ARROW-HART TYPE "RA" MAGNETIC STARTERS AVAIL- 
ABLE IN LOCAL AND REMOTE CONTROL OR SELECTOR SWITCH TYPES IN SIZES 0, 1, 2 and 3 




























PIG AND INGOT 
FOR CASTING 


PPA 


You Make the Castings— 
Reynolds. Will Supply the Aluminum 





Ae ALUMINUM 


_—— 





SHEET AND PLATE 


O/C 


EMBOSSED AND ee PP 
PERFORATED SHEET | 622 ae | 


Six Embossed 


Min 





DXDXDX 
Dx 
DDD 
XDX 


NS74N7. S7 








P owe 
DINE] stecco, rie 


Lengthwise, 
RibCrosswise, 
Diamond, 
Square, 
LeatherGrain 


Four Perforat- 
ed Patterns— 
Cane, Union 
Jack Style 
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A 
ee 
a EXAMPLE: 


This Trailer built with 
Reynolds Lifetime Aluminum 


A-1, Largex ( 


WIRE, ROD, BAR 
AND FORGING STOCK 





Sete atl 





| UGGED trailer-tractor combinations can now carry 10 to 25% 

more payload—without violating state highway load limits. 
Cargo is substituted for dead weight when these “big jobs” are built 
with aluminum. Less net weight means longer tire wear, faster trans- 
portation and less fuel per ton mile. Maintenance cost is cut, longer 
life assured when Reynolds Lifetime Aluminum is specified. 


STRUCTURAL AND 


EXTRUDED SHAPES | 


TI@F%S& 
ZN ~S4 


TUBING AND PIPE 


————— 


See how aluminum with its many advantages—¥% the weight of 
ordinary metals, no red-rust threat, often no finishing costs, more 
eye appeal—offers production and sales benefit for your product. 

Call the nearest Reynolds Distributor or Sales Office, listed under 
| “Aluminum” in your classified telephone directory, or write Reynolds 
Metals Company, Aluminum Division, 2521 South Fhird -Street, 
Louisville 1, Kentucky. 








Alloy Data Structural Design Finishes 
Heat Treating Machining Welding 


Request any of these helpful, illustrated 
booklets on your company letterhead and 
they'll be mailed to you without charge. 


Informative and understandable, you 
can use them to answer questions relating 
to your design and production. Just 
write to address above. 


Lifetime ALUMINUM 


CONSIDER ALUMINUM — CONSULT REYNOLDS — THE COMPLETE ALUMINUM SERVICE 
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these 
bce Cull 


for your heating jobs 


HEATING LIQUIDS “Built-in” electric heat makes your product a 
better product because it puts the heat right where it is wanted! 
“Immersion heating” with G-E Calrod* heaters places heat source 
into the material to be heated . . . for maximum heat transfer with 
minimum heat losses. 








ae ey 


HEATING PIPELINES G-E heating cable and Calrod tubular 
heaters keep viscous liquids free-flowing and protect pipelines and 
valves in cold weather ... a wealth of “how to” information on 
installation, application and power requirement calculation. 


HEATING PROCESS AIR How and where to apply G-E strip, 
Calrod tubular and fin Calrod heaters for drying, baking, warming, 
curing and a wide range of industrial processes and equipments. 


HEATING SURFACES Whether it's an eighth-inch soldering iron 
tip or 100 square-feet of platen surface, this bulletin tells you how to 
calculate your heating requirements . . . which G-E Calrod heater to 
use and where and how fo install it. 


MELTING SOFT METALS Here's how you can achieve fast melt- 
ing and fully automatic temperature control of babbitt, solder, lead, 
tin, and type metals—with reduced operation costs, less maintenance, 
and cooler working conditions. 


ELECTRIC HEATERS AND HEATING DEVICES New revised cat- 
alog lists a wide variety of heaters and devices to meet almost any 
conceivable heating requirement. 


DON’T MISS “HEAT—WHERE YOU 
WANT IT!" Latest sound slide-film in the 
MORE POWER TO AMERICA series de- 
picts case histories of the above five 
basic applications of electric heat. Ask 
your local power company representa- 
tive or contact the nearest G-E Sales 
Office. 


_— 
z 
a 
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BEFORE you design your electrically heated machinery or equip- 
ment . .*. 

BEFORE you convert existing installations . . . consult the G-E appa- 
ratus salesman who regularly calls on you or a G-E Industrial Heating 
Specialist . . . his recommendations will pay you real dividends in 
terms of more efficient heating and better designs. *Reg. U.S. Pot. Off. 


GENERAL @® ELECTRIC 


ALONG DOTTED 
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USE “O” RING SEALS 


(The modern packing method) 
for SIMPLICITY - RELIABILITY - LOW COST - SPACE SAVINGS 





The cut-away view of this, D5000 hydraulic 
windshield wiper actuator assembly — manufac- 
tured by THE MARQUETTE METAL PRODUCTS CO., 
Cleveland, Ohio—shows 4 of the 6 “‘O”’ Ring Seals 
used. Employed on all types of military and com- 
mercial aircraft, the Marquette assembly actuates 
wipers at a rate of 300 strokes per minute, on 
3000 PSI systems. 

This is another good example of the way ‘‘O” 


| @ Investigate “O" Ring 
Seals. Consult the 
“O” Ring specialists. 
Send for our “O” Ring 
Handbook. It’s free. 


PLASTIC and 





Ring Seals save weight, aid compactness, effect 
simplicity of design, and reduce production costs. 

““O" Rings are made from selected synthetic 
rubber compounds for leakproof service with 
gases, water, oils and special fluids. 

Perhaps you have a product now in design or 
production which would benefit immeasureably by 
“O”" Ring application. Why not find out? Discuss 
your products and problems with our PRP field 
engineers. No obligation. 


**O"’ RING SEALS 


























gue Products, inc. ==! 


Box 431, Dayton 1, Ohio 
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assures successful operation 
high speed liquid seals 


Gits Specifies Graphitar for Oilseal Assembly To Solve High Speed Sealing Problem 


@ Keeping the lubricating oil separated from liquids being pumped 


at high speeds and pressures was a problem for the Gits Brothers 
Manufacturing Co. of Chicago, until they specified Graphitar for the | 1k ae = ‘teres t | 
et ne | NY] Eo 
nose piece of their oil-seal assembly for pump manufacturers. Now Saag = Hibs | | gs 
| LA’ Ae 





the: Graphitar seal helps keep pumps operating smoothly despite 


operating conditions of 150 psi pressure, 4000 RPM and 150°F. igiapliadutins 
Pn 


@ This is another typically difficult sealing problem that Gfaphitar is solving in industry today. 






Graphitar seals seat themselves and form a drop-tight seal under conditions that many conventional 
ys 


seals cannot tolerate. Graphitar does notarp or distort under heat, it is corrosion resistant and 


wo 
"a 


mechanically strong. Graphitar is a carbon-graphite product that is self-lubricating and extremely 
light. It can be ground_to tolerances as close as .0005” in small sizes. Our engineers may be able 
To suggest Graphitar applications that will improve the efficiency of your products. Send us your 


penny for recommendations. without tention. 





— 


Kok for your copy of the Graphitar catalog. nen, ST 





DIVISION OF THE WICKES CORPORATION - SAGINAW, MICHIGAN 
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Where PRECISION Counts.=- - 





Fe 
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You'll find 






___ Real precision in a machine tool requires motors that operate 
-___ smoothly, quietly and with minimum vibration. Wagner Motors 
"are noted for these qualities and for long-lived dependability and 
aay economical operation as well! 


That’s why Wagner Motors have been used extensively and are 

recommended by many widely-known machine tool manufac- 
- ___ turers. If you want your machine tools and equipment to operate 
’__ with precision, and with a minimum of costly “down-time’— 
Fase choose Wagner Motors, too. Bulletin MU-185 gives information 
i on the complete line of Wagner Motors. Write for a copy. 


Totally-enclosed Non-ventilated Motor 


AE om 

— -_ Buyers of Wagner Motors get Nationwide Service! More than 
\ = 450 Wagner Authorized Electrical Service Stations and Parts Dis- 
‘ tributors augmentéd by 25 Wagner-owned Service Branches are 
| ready to immediately supply on-the-spot service, factory guaran- 
By! teed exchange motors, or genuine Wagner parts. Write for Bul- 
ea letin MU-24 for complete list. 


Totally-enclosed Fan-coo'ed Motor W. 3 Fl 3 ic G a tion 


6404 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 


ae Consult Wagner Engineers on all Electric Motor Problems 
a 9  & ar 


—— 
eats. 
‘ee kee 
lt ca. Se, By ned 








e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE PRODUCTS ¢ 
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DE LAVAL-IMO HYDRAULI 
PROVIDE HIGH SPEED, CC 
FOR NEW AMERICAN-L 


Because of their unfailing reliability ...small size... high efficiency... 
high capacity ...quiet operation ...and smooth pulsation-free power delivery... 
De Laval-IMO hydraulic motors and worm gear reducers are used by 
American-La France for operating their large aerial fire towers. 

If your equipment also requires quiet, reliable, high capacity pumps, motors 
and gears...investigate De Laval-IMO pumps, De Laval-IMO hydraulic 
motors and De Laval worm gears. Write for catalog I-158-D. 










IMO-DE LAVAL PRODUCTS DIVISION 
DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 
L158 


Atlanta * Philadelphia * Charlotte * Pittsburgh * Cleveland * Rochester * Detroit * San Francisco * Chicago * New York * Boston * Denver * Edmonton 
Helena * Houston * KansasCity * St.Paul * LosAngeles * Toronto * NewOrleans * Seattle * SaltLakeCity * Tulsa * Vancouver * Winnipeg * Washington, D.C. 
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ese ese sem oeson "AON CONE” 


THE REASON WHY PRECISION SURFACES 
ON MATING FACES ARE IMPORTANT TO 
SHAFT SEAL OPERATION 


Condition of the sealing faces often spells the difference between long 
life and early failure of the modern mechanical seal. Today's high 
speeds and pressures make precision-flat mating surfaces a definite 
necessity for successful seal operation. 
Actual sealing in the mechanical seal is performed by two mating 
faces which are separated by a thin film of lubricant. Uneveness or 
scratches on either surface create openings which allow foreign particles 
in the sealed liquid to work in between the faces. Such particles act as 
abrasives, and by causing excessive wear, result in seal failure. Ordi- 
nary machining or grinding forms surfaces which do not keep abrasive 
particles away from the area between the faces. Only by precision sat dae br ce rset ices Ha, 2 — 
lapping can surfaces be generated which are flat and smooth and stationary floating seat. Precision lapping to 
enough to form a film of sufficient thinness to exclude them. micro-inch specifications and optical flatness require- 


ments insures top performance under high pressures. 
TWO OBJECTIVES NECESSARY FOR 
PERFECT MATING SURFACES 


There are two main objectives to be met in the production of a 
good mating surface, and both can be attained by precision 
lapping. The first is the removal of surface hills and valleys 
(scratches and flaws). Measurement of surface finish according to 
this specification is made in micro-inches, and is an indication of 
the depth of the valleys and height of the hills of the finished 
surface. It is known as RMS. 
The second objective, extremely important from the mechani- 
cal seal standpoint, is flatness of the whole surface area. Such 
surface measurement is made through optical flats—and in many 
cases mechanical seal faces must be flat to 11.6 millionth of an 
inch, which is equivalent to one light band. An idea of the dif- 
ference between a precision lapped surface and an ordinary 
ground surface can be gained from the fact that light bands Floating Seat for “John Crane” Shaft Seal, viewed under an 
: optical flat. Light bands indicate Wlatness. measurement less 
cannot be seen on the relatively rough, ground surfaces. than 11.6 millionth of on pinch, equivalent t to one e light band. 


PRECISION LAPPED FINISH FOR ALL 
JOHN CRANE MECHANICAL SEALS 


All sealing washers and floating seats for “‘John Crane” Shaft 
Seals are precision lapped on specially developed ‘‘John Crane’’ 
Lapmaster machines, and are rigidly inspected for both RMS and 
Optical Flatness Measurement. The precision finish specification 
for each seal depends on the pressures to be encountered. The 
higher the pressures, the more rigid is the finish specification. 
When you specify a “John Crane” Shaft Seal, you are sure of 
the finest quality surface finish—of a proper flatness for your ap- 
plication. And, you can also be sure that the Crane Packing 
Company’s wide experience in all types of sealing problems will 


Shaft Seal floating seats just ieoase by “John Crane” Lap- 
; master machines. Materials shown include: Stainless Steel, 
be at your complete disposal. Contact your nearest Crane Pack- Stellite, Ni-Resist, Bronze, Brass, Cast Iron, Fansteel, Carboloy, 


ing Company office the next time a sealing need arises. Ceramic and Carbon. 
Write for the latest free bulletin describing ‘“‘John Crane” Shaft Seals. 
Dept. M9, 1825 Cuyler Avenue «+ Chicago 13, Illinois 


CHICAGO 
Offices in All Principal Cities in United States and Canada 


\. PACKINGS AND MECHANICAL SEALS 
UW CRANE PACKING COMPANY 
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Wiehtta Cite F abrary 


~ 


dvyantage for old products 
v 


... MAKE “EM LIGHTER! 


New @ 


PE See 


High-strength Aluminum Forgings by Alcoa can cut the 
weight of a hand tool in half! Take a big 12” C-clamp. 
In heavy metal it weighs 30 pounds. With a forged 
aluminum frame, it weighs only 15 pounds. If you were 






a furniture craftsman, which clamp would you buy? 
Can the strength and lightness of Alcoa Forgings put 

more utility—more sell into your products? It’s worth 

investigating. Our staff of forging engineers is at your 

service, backed by Alcoa’s 61 years of light-metal expe- 

rience. Call your near-by Alcoa Sales Office, or write 

* Best combination of lightness, strength, Acuminum Company or America, 1940-L Gulf Building, 
sompecnans Pittsburgh 19, Pennsylvania. 


Design Advantages of 
Alcoa Forgings 


* Tough, finely-knit grain structure 


Excellent, uniform physical properties 


* Good machinability, minimum metal 
removal 


* Attractive appearance 


High corrosion resistance 


IMPACT EXTRUSIONS 


INGOT . SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - Wi 
ESIUM PRODUCTS 


ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS 
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a treasure house of science 
for engineers 









1. M-Belt Dynamometers 

2. Comstant Temperature Room 

3. Physics: Equipment Shop 

4, Physics Laboratory 

5. Technical Libéery 

6. Micro-Balance Room 

7. Microseopy Laboratory 

8. Special Instruments Laboratory Re 

pee agerguantoige" ated 17, Doorinentet Compounding and 
10. Technical Office Mill Rogm \ 
11. New Products Laboratory 18. Product Engineering Drafting 
12. New Products Pilot Plant Room ‘ 
13. New Products Evaluation Lab. 19. Specifications Work Shop YY 
14, Adhesion Laboratory 20. Product Equinseting Office 
15. Pilot Plating Plant 21. Dark Room 
16, Physical Testing Laboratory 22. Metallographic taboratory 




















this is your new 
rubber laboratory 





In the U. S. Rubber is a new which you to work out 











Fort Wayne plant laboratory can use 
and all-rubber 


products, too. 


You will find 
here the newest 
and finest 
equipment 


involving rubber- 
bonded-to-metal 
parts 


in automobiles 
and trucks, 


reducing vi- 
bration, noise 
and wear 


with great experi- 
ence in 


To explore the of this treasure 
possibilities house of science 


call or write 
Engineered Rubber 
Products Division 





Fort Wayne, Indiana, or 


your problems 


and a staff of 
chemists, physicists, 
metallurgists, and 
design engineers 


and all other me- 
chanical equipment 
with moving parts. 


Texas A & M College... Re- 


| New Square Span Reading of 
ported in July Reader’s Digest 


UNITED STATES RUBBER COMPANY 


5850 Cass Avenue, Detroit, Michigan 





Complete torquemeter installation 
for a hydraulic testing laboratory. 





HERE—Important New Aids 


in Product Design and Improvement... 


BALDWIN SR-4* rorauemeters 


Opening new fields of exact knowledge for the designer, 
Baldwin SR-4 Torquemeters provide a simple, positive, 
accurate way of measuring torsional strain with none of the 
usual errors due to clamping devices, inertia, speed, or vibra- 
tion. The device consists of a short length of shaft to which 
a group of special SR-4 Bakelite gages are bonded to form a 
Wheatstone Bridge. Connections to the recording equip- 
ment—which can be located at any desired point—are made 
through slip rings. 


Industry and Research have already utilized SR-4 torque- 
meters in a number of applications. 
ee 

HELICOPTER ROTORS AND SHAFTS. 

Special torquemeter pickups have been 

developed for determining torque in 
tail rotor shafts and main rotor shafts during flight, as well as for checks 
On a test stand, 


AUTOMOBILE STEERING WHEELS. Steering torque 
is easily and accurately determined by this unit. A 
small indicating meter is installed on the instrument 
panel of the test car. 


SCREW DRIVING AND TAPPING. Important pro- 
duction information has been obtained with this 
torquemeter application, which permits determina- 
tion of screw driving and tapping torques. 





*T. M, 
Registered 
U.S. Pat. Off. 





FUEL INJECTION SYSTEMS. Designed to meas- 
ure vibratory torques in a fuel injection sys- 
tem, this torquemeter pickup has a separately 
mounted brush assembly. 





CENTRIFUGAL PUMPS. The two torque shafts 
with a single separately-mounted brush assembly, 
and utilizing a single type T-1 instrument, cover 
two ranges—}350 and 500 foot-pounds—in deter- 
mining torque in centrifugal pumps. 





HAND WHEEL—GUN RAISING. Developed to 
measure hand-wheel effort in a gun-raising mech- 
anism, this torquemeter is driven by V-belc in rib. 
Torque is measured on the spokes. 





Baldwin Torquemeters have been built for shafts from % to 
18 inches diameter, in capacities from 1 in. lbs. up to 750,000 
in. lbs., and for speeds from zero to 10,000 rpm and above. 
General principles of construction and operation are covered 
in Bulletin 275, sent on request. A Baldwin representative 
will gladly discuss your torque-measuring problems with 
you, and suggest the proper unit to meet your needs. 


The Baldwin Locomotive Works, Philadelphia 42, Pa., U. S. A. Offices: 
Boston, Chicago, Cleveland, Houston, New York, Philadelphia, 
Pittsburgh, San Francisco, Seattle, St. Louis, Washington. In Canada: 
Peacock Bros., Ltd., Montreal, Quebec. 


Pig HEADQUARTERS BALDWIN 
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One of four models 

manufactured by 
William Miller Corp. 
Pasadena, Calif. 


T his@{JE powered recording oscillograph 


serves as mechanical eyes and ears 
for aircraft flight and ground tests 


The record traced by this Miller oscillograph during flight, taxiing, and 
ground tests reveals the secrets of performance. Serving as multiple “eyes 
and ears,” this equipment records data on vibration, temperature, stress, 
strain, and other factors. Telling “the unvarnished truth,” it guides aircraft 
builders in elimination of “bugs” in new designs, and provides invaluable 
data for re-design and preparation of new designs. 


Operating methods of this machine demand special and severe motor 
requirements. Space limitations do not permit use of a conventional motor. 
EEMCO met these demands with a compact, versatile motor for operation. 
on 6, 12 or 24 volts d.c., and 110 volts a.c. or d.c., with 50 watts output at 
3000 r.p.m. It is governor controlled, with plus or minus 1% speed variation. 
The EEMCO motor’s superior starting torque for quick.starts, and its constant 
speed, assure complete, faithful recording. Here is a typical example of 
desired results delivered when the problem is put up to EEMCO. 


ELECTRICAL ENGINEERING and MFG. CORP. 


4612 West Jefferson Boulevard @ Los Angeles 16, California 


PECIAL MOTOR DESIGN 






Ni 
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Write us about your 


motor requirements 


We invite correspondence, without obliga- 
tion, for preliminary study of any current 
electric drive problem you may have. 

Motor design problems of manufacturers 
in widely varying fields have been solved by 
our engineers. Our specialty is tough prob- 
lems of function, power, size, weight, shape, 
performance, installation, and operation. 
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+>) MANUFACTURING 
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Have you looked 


THE COMPLETE 
CHAIN BELT LINE 


Baldwin-Rex Roller Chains 
Baldwin-Rex Double Pitch Roller Chains 
Baldwin-Rex CPS Flat Top Chains 
Rex Cast & Steel Detachable Chains 
Rex Pintle Chains 

Rex H-Type Drive Chains 

Rex H-Type Conveyor Chains 

Rex Refuse & Log Haul Chains 

Rex Transfer Chains 

Rex Ley Bushed Chains 

Rex Combination Chains 

Rex Durobar Chains 

Rex Cast Roller Chains 

Rex Doubie-Flex Chains 

Rex Sugar Mill Chains 

Rex Chabelco Stee! Chains 

Rex Offset Side Bar Roller Chaing 
Rex Table Top Conveyor Chains 
Rex Drop Forged Chains 

Rex Drag Chains 

Rex Cast Sprockets 

Baldwin-Rex Cut Tooth Sprockets 
Baldwin-Rex Flexible Coupling 

and a complete line of chain attachments. 








for lower 


If you’re designing for lower costs, consider these points. 
Have you thoroughly explored the possibilities for cost 
reduction and improved performance offered by properly 
applied power transmission, timing, and conveying equip- 
ment? 

Perhaps you’re using the same basic design . . . the same 
type equipment for these important functions that has been 
used for years. 

Maybe it’s still the best, but you owe it to yourself and 
your customer to be sure that the product you use is the 
lowest in cost, consistent with quality and performance. 

For example, your design may be overchained. A lighter 
chain may do the job just as well with important savings 
to you and the customer. A cast chain instead of a steel 
chain again may do the job as well at lower cost. 

Conversely, your design may be underchained and 
liable to premature breakdown, resulting in far greater 
overall cost to you and your customer. 

Perhaps you are using other methods of transmitting 
power or timing operations and a chain drive can effect 
substantial savings in space, costs and weight. 





CHAIN BELT COMPANY 
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HERE* 


| costs? 


S. 
st 








There is no one best or stock answer to the problem 
of transmitting power, timing operations or conveying 
y materials. That is why we at Chain Belt Company feel that 





P we can be of practical assistance to you in designing for 
lower cost. Because we manufacture a complete line of 
‘ chains, both cast and steel, we can help you select the chain 
that is exactly right for your machines. CHAIN BELT 
If the operating conditions are such that a cast chain DISTRICT OFFICES 
is indicated, we have the exact chain that will best fit the 
need. Where speeds and horsepower requirements de- aeuts ween 
mand a finished steel roller chain, again our complete wearin macrmerend 
line contains the answer. Seater ae 
| Our:Field Engineers plus our Plant Engineers are well eueua segues 
equipped to work with you in the selection and applica- pease sansa 
tion of Rex and Baldwin-Rex Chains for your designs. In pees nage ree 
many instances they have been able to help effect sub- ancient hements 
stantial savings and increase machine efficiency through — ee 
the flexibility of our complete line and their years of prac- — rapes sa 
tical experience. Call or write the Chain Belt Company a a = tame 
Field Office near you or write direct to Chain Belt Com- cacatcesien maasihaseacnm 
pany, 1643 West Bruce Street, Milwaukee 4, Wis. oceania Seuttio 
Kansas City Springfield 
een Los Angeles Tulsa 
beg & Louisville Worcester 


















Here is a composite view of 
Chain Belt Company's manu- 
facturing facilities. From these 
plants comes a line of chains 
unsurpassed for completeness 
- « « chains that have been 
serving industry everywhere 
for over 50 years. 


BALDWIN-DUCKWORTH DIVISION 
Springfield 2, Massachusetts 


REX CHAIN & TRANSMISSION DIVISION 
Milwaukee 4, Wisconsin 
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Now Crocker-Wheeler brings you a streamlined 
Protected-Type WOUND-ROTOR Motor with all the 
up-to-the-minute advantages of the popular C-W 
Protected-Type Squirrel-Cage Induction Motors. 


Users of C-W Protected-Type Squirrel-Cage Motors 


know well the advantages of Crocker-Wheeler design 
... aid the many mechanical modifications which make 
Now the same 


these standard motors so versatile. 
advantages are available in wound-rotor motors. 

For printing, conveying, ventilation and other serv- 
ices that require smooth acceleration, high starting 
torque with low starting current, ability to start and 


Protected-Type Totally-enclosed 
Induction Motors 


Vertical or Horizontal 


fan-cooled Motors 


A-C Generators 
ond High Speed 
Synchronous Motors 


NMWADLITIW | 


CW 


WOUND-ROTOR 


MOTORS 


stop or reverse frequently, or variable speed, these new 
C-W motors will provide unexcelled performance. 

Sizes from 1 to 2000 h.p., and an exceptionally wide 
choice of mechanical modifications, answer practically 
all application problems. You may have splash-proof 
and totally-enclosed non-ventilated, as well as the pro- 
tected-type design. Choose from vertical, NEMA D 
flange or C face mountings and all standard NEMA 
floor, or ceiling mounting assemblies. Special windings 
are available for crane and hoist duty. 

The excellence and motor know-how built into C-W 
Wound-Rotor Motors is clearly explained in the new 
Bulletin SL-330-1. Mail coupon for your copy. Now. 





4 


Large D-C Motors 
Tl -MCl til ta-ti-la} 


Turbogenerotors 
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better Bulle because... 


Frames and endshields dripproof—keeps dripping liquids 
and falling chips out of windings. 


Louvered openings on both sides of frame for maximum cool- 
ing, with effective protection. 


Air guides distribute cooling air effectively. 

Stator and rotor coils of vinylacetal insulated wire, protected 
by thoroughly-baked thermosetting varnish for maximum 
rigidity and long-lasting protection against electrical failure. 


Slip rings cast of special composition bronze for long life, 
mounted on steel hub, insulated from hub by mica sleeve. 


NEMA frames 364-505 have heavy rolled steel frame for 
strength. Sturdy welded feet. 


Cr, Chee 


Full details of the many other fine points of these 
motors are included in the new Bulletin now avail- 
able. Send coupon. i 


RA Electric Mfg. Co. 
| Ampere 3, N. J. 


Please send new Bulletin SL-330-1, 
i describing Crocker-Wheeler Pro- 


ELECTRIC MANUFACTURING COMPANY, AMPERE 3, N. J. snaked nadie tant 


A Division of Elliott Company 


BRANCH OFFICES: 
Atlanta, Birmingham, Bosten, Buffalo, Chicago, Cincinnati, Gevetand, Bai Dalla . : 
Denver, Detroit. Houston, Kansas City, Los oe Ampeiat: Milwaukee, M lis, Title or Function 
New Orleans, New York, Newa Pittsburgh, 
Salt Leake City, San Francisco, eg Toe Washington, Wilmin 
Representatives in principal cities. 


RN, Se SS REELS OE SR ELL EY: 2S a a ence 











DO YOU USE OIL-HYDRAULICS? 










Specifically designed for oil-hydraulic systems. 


More than fifteen basic models for controlling 
one or more single and double-acting cylinders. 


For systems operating up to 1000 PSI to 1400 PSI. 







HOLLOW-PLUNGER* DESIGN 


Check valves built-in to re- 


DIFFERENTIAL RELIEF VALVE 


duce mounting space. Stag- 
gered circular port openings 
for better throttling. Even 
pressure around plunger cuts 
out hydraulic locks. Plungers 









Cuts out relief valve noise and 
chatter. Light and low stressed 
springs used. Smoother opera- 
tion, quicker opening and 













longer life. Four pressure 
ranges available with fine ad- 
justment in each range. 


individually selected and 
hand fitted. 





RELIEF 
ay ras OPERATION = 
/ i CONVENTIONAL Here is a graphic view of 
/ ) VALVE Hydreco’s valve operation. 
? \ There are no dead spots, 
LOAD J 1 no pressure peaks in Hy- 
a 1. -—— dreco valves but a con- 
PRESSURE stant pressure rise from 
neutral to full open posi- 
tion. You get accurate 
throttling and smooth, 
quick action. 








HYDRECO HOLLOW-PLUNGER 
CONTROL VALVE | 


RAISE 





BUILT-IN CHECKS 


Prevent any pressure drop in the cylin- 
der while the pressure port is opening, 
as cylinder pressure is held while op- 
erating positions are changed. Momen- 
tary load drop is entirely eliminated. 





NEUTRAL 


*Hollow-Plunger Design protected by existing U.S. 
and Foreign patents as well as patents applied for. 


WRITE FOR CATALOG AND FULL INFORMATION 


HYDRAULIC EQUIPMENT COMPANY 


1106 EAST 222nd STREET * CLEYELAND 17, OHIO 





PUMPS-CYLINDERS: VALVES 
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Model 14— Actual Size. ‘Rated 





Atlat 


SPEED RANGE zero to maximum 4:1 ratio is 
infinitely variable through simple 
control. 


HIGH STARTING TORQUE and excellent low 
speed performance provides maximum 
power through entire speed range. 


INSTANT RESPONSE to speed changes which 
can be made either while operating or 


stopped. 


MOUNTS IN ANY POSITION because it oper- 
ates up-side-down, sideways or any way 
making it easy to incorporate in design 
of any product requiring variable speed. 


COMPACT—MODEL 14 only 4” x 234" x 114".! 


REVCO INCORPORATED 


405 Thorpe Bldg Mopls..2, Minn 
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160 inch ounces output torque. 





.-- Solve Your Variable Speed Problems 


... at a REASONABLE PRICE! 





Interna echanism as illustrated above 


Unit complete with case and secondary controls 
only $16.95. 


Prime discounts to manufacturers for product 
use. Our engineering staff is ready to serve you! 


Mail Today 


FOR COMPLETE 
Titel tir wale), | 





REVCO Incorporated, Dept. MD 
405 Thorpe Bldg. Minneapolis 2, Minnesota 


(] Enclosed is check for $...... please send me. 
Model 14 Zero-Max postpaid (withe case) (without case) 
[] Please send me — Model 14 Zero-Max and bill 
my company. (with case) (without case) 
Please send me complete details on the NEW Zero- 
ax Infinitely Variable Speed Torque Converter. 
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CASE HISTORY 


646 Motors 
Operate 


8 tol0 Years *” 
Without , 
Relubrication 








or 
Bearing Failures | 
...and they're ie NRE: 





m have not been relubri- 
ws cated during 10 years 
» of operation, 


still going strong 


A 


Norma-Hoffmann 


Patented Cartridge Bearings increase the Life-Span of Equipment 


Records prove that Norma-Hoffmann ‘‘Cartridge”’ ball bearings give 
continuous performance in hundreds of applications without failure. 

For example — 646 motors in 5 textile mills have been operating 
practically continuously for 8 to 10 years without relubrication. On 
inspection of many of the motors, the bearings showed no appre- 
ciable wear and the original grease was in good condition for many 


more years of operation. . ae 

Made to double-row width, Norma-Hoffmann ‘‘Cartridge’’ bear- - ti) = 
ings have 100% more grease capacity than conventional width 
sealed bearings. The highly efficient seals keep dirt out, grease in. r 
Factory- packed with Norma-Hoffmann’s specially compounded 
“stability-tested’’ grease . . . grease that is highly resistant to oxi- dl 
dation and breakdown . . . assures dependable operation for long ’ 
periods without regreasing. 

Investigate the ‘Cartridge’ ball bearing 
for your products whether they be motors, ma- 


chine tools, pumps or other machinery, Our MMS RRS) 2 Ens AB 2 2-0. 8 
Avedon BEARINGS 


tation about your bearing applications. Write POO 

for their services. ALL ROLLER e THRUST 
NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONNECTICUT 

Field Offices: New York + Chicago «+ Cleveland + Detroit + Pittsburgh + Cincinnati + Los Angeles + San Francisco « Dallas + Seattle « Phoenix 
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It takes 1,568,586 loops 


(AND FORTY miNuTES) fo make 
a single 51-gauge stocking 


High-Production Full-Fashioned Knitting Machines, 
52’9” long and capable of knitting thirty stocking 
blanks simultaneously, are produced by the Textile 
Machine Works, Reading, Pa. With a total of 14,280 
needles, each of its thirty sections lays a course of 
476 loops in less than a second .. . yet it takes close 
to forty minutes to knit the one-and-a-half million 
loops required for a single 51-gauge stocking blank. 

With so many moving parts, it wasn’t easy to ob- 
tain the necessary smoothness of operation at high 
speeds. Precision, balance and long-wearing-and- 
bearing qualities had to be built into each of the 
machine’s components —420 of which are made of 
twelve different Anaconda Extruded and Drawn 
Brass Shapes. 


These shapes, made of wrought metal, are tough, 
strong, dense-grained and smooth-surfaced, with cut- 
ting characteristics that make them ideal for such 
precision-machined parts as those illustrated below. 
Besides, these parts are now being produced at a sav- 
ing of 25 to 30% over the cast-brass sections they 
replaced. 

The cost-paring advantages of Anaconda Extruded 
and Drawn Shapes are not limited to the textile in- 
dustry. Produced in copper, brass, bronze or special 
copper alloys, they are available in an infinite vari- 
ety of cross-sections. For further information, write 
to The American Brass Company, General Offices: 
Waterbury 20, Conn. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ontario. 49109 











Too bad we don’t have X-ray eyes . . . we'd be 
spared the disappointment of learning, too late, that 
the things we thought were solid brass—are not. 

Not so with the “China-Brass” lamp illustrated 
above. It’s typical of the entire line of solid brass 
table lamps, floor lamps, and smokers made by 
the Oxford Metal Spinning Co., Inc. of Philadel- 
phia, one of the country’s foremost lamp designers 
and manufacturers. 

As a purchaser, you’d be well pleased with its 
handcrafted beauty--the durability of its solid brass 
construction—and, of course, its moderate price. 

As its manufacturer, you’d quickly recognize the 
economy of using solid brass for its metal compo- 
nents. For in this plant—which annually produces 





hundreds of different patterns, shapes, and designs 
—not a single stamping or drawing die can be found. 
Instead, coils of Anaconda Spinning Brass are 
sheared to squares, centerpunched, cut to circles, 
and spun by hand. In this way, several hundred 
duplicates of an original design can be completed 
before a toolmaker could get halfway through a set 
of dies. Savings are passed on to the customer. 
Using brass of just the right composition, grain 
size and temper is an important part of this low- 
cost, high-quality program. That’s why “Oxford” 
consistently specifies “Anaconda Brass” —made by 
The American Brass Company, General Offices, 
Waterbury 20, Connecticut. In Canada: Anaconda 
American Brass Limited, New Toronto, Ontario. 














There are three new grades of C-D Dilecto* that can 
withstand temperatures as high as 250°C. They are 
chemically inert, silicone-glass laminated plastics that 
offer exceptionally high heat resistance and good arc 
resistance, extra strength, and positive moisture re- 
sistance! At Continental-Diamond we’ ve literally lived 
and worked with Silicone Dilecto—perfecting it to a 
point where we believe it can be highly useful in 
helping to solve your pyo- 
duction problems — and im- 
prove product performance. 













Y°Ur partner 1 


c,. poaucing better Prog, 
hy 





SCCM UICC withstands an inferno of 


to improve product performance for you! 


And this remarkable plastic is but one of many in 
the C-D family. They provide practical combinations 
of mechanical, electrical, and chemical properties— 
structural strength, light weight, positive moisture, 
heat and corrosion resistance. In hundreds of plants, 
C-D Plastics—Fibre, Vulcoid, Dilecto, Geloron, and 
Micabond — offer proof that it pays to see C-D first in 
your search for the right plastic for the job. For inter- 
esting, useful information on Silicone Dilecto, and 
other C-D high strength plastics, call or write your 
nearest C-D office, soon. 


*Dilecto GB—112—S 
Dilecto GB—128—S 
Dilecto GB—261—S 
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Babbitt Costs... 


they can be lowered by using 


N-B-M No. 397 SILVER BABBITT 


Yes, if you are interested in lowering costs 
of your plant operation or product, inves- 
tigate N-B-M No. 397 Silver Babbitt. 

You will find, first, that N-B-M Silver 
Babbitt costs from 30% to 40% less per 
pound than tin-base babbitt, and second, 
that it has all of tin-base babbitt’s good 
performance characteristics: 

® Retains hardness at higher temperatures 

® Easy to bond 

® Has high corrosion resistance 

® Embeds dirt and grit, even at room 

temperature 
More and more Plant Engineers and Prod- 
uct Designers are specifying N-B-M Silver 
Babbitt. Acceptance has been enthusiastic 





COMPANY 
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NATIONAL BEARING DIVISION 


PLANTS IN: ST. LOUIS, MO. + MEADVILLE, PA. « NILES, OHIO « PORTSMOUTH, VA. « ST. PAUL, MINN. « CHICAGO, ILL. 


because of its durability and economy. 
Write today for quotations on this money- 
saving, long-lasting Silver Babbitt. 






Ask for your free copy 
of this folder which de- 
scribes N-B-M Silver 
Babbitt. Contains full 
information, physical 
properties and Engi- 


neering Briefs. 


iV. 
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@ The ever-swelling tonnages of springs being shipped out of our 
mills . . . the enthusiastic comments our salesmen and engineers 
are receiving from all quarters on the performance of these 
springs, are hard and fast proof of this fact: 


American Quality Springs are one of the 
best forms of “performance insurance” 


you can possibly give your product! 


Just 30 minutes spent in one of our spring mills would convince 
any spring user that he could place complete confidence in our 
American Quality Springs. For he’d see machinery and facilities 
that are generally regarded as the finest in the industry. He’d 
witness the skilled work of some of the best spring and wire men 
in the country. And he’d see the over-all efficiency which is char- 
acteristic of all of our wire product operations. | 

Our engineers know springs. They’re ready to tackle your 
problem. Why not get in touch with us soon? 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 
Se » I Aas S ea ee ee 
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TOPICS 


NEUMATICALLY CONTROLLED plane, us- 

ing power from turboprop or auxiliary tur- 
bine engines, is a future possibility, according to 
H. J. Wood and F. Dallenbach of AiResearch 
Manufaeturing Co. Using compressed air from 
the main propulsion engines for the auxiliary 
controls will make possible substantial design 
simplification and reduction of weight. 


WELDING of chrome-nickel stainless steels, 
aluminum, and aluminum bronzes is performed 
at high speeds by the Aircomatic or inert-gas 
shielded metallic arc welding process developed 
by Air Reduction Sales Co. In welding stainless 
the filler metal is carried across the arc and de- 
posited virtually without loss of alloying ele- 
ments. 


PHOTO-GRIDS used for studying the flow of 
metal in forming operations, provide more ac- 
curate measurements through a new method of 
producing finer line screens and better quality 
lines on the photographic grid which is produced 
on the surface of the material. These lines are 
0.015-mm wide and spaced 0.25-mm apart. 


PLASTIC OPTICAL LENS with stable and ac- 
curate aspheric optical surfaces corrected for 
binocular viewing have been announced by Im- 
perial Chemical Industries Limited. Allowing a 
larger field of view, the lens is free from distor- 
tion at the edges. 


ACTINIUM, a rare radioactive element is be- 
ing produced industrially, according to an an- 
nouncement by Boris Pregel, president of Inter- 
national Rare Metals Refinery Inc. Last of the 
natural radioactive elements to be isolated in 
commercial quantities, actinium is about 150 
times as active as radium, making it of value to 
nuclear physicists in the production of neutrons. 


SWAMP GLIDER, with a three-man crew, can 
travel through muck-filled water at 15 mph. De- 
veloped by the Air Materiel Command, it is pow- 
ered by a 95-hp marine engine augmented by a 
pancake type centrifugal hydrojet propulsion 
unit. When converted to a fire boat it is capable 
of pumping 1650 gallons of water a minute at 85 
pounds head pressure. 





CUT-WIRE SHOT improves peening opera- 
tions on automotive chassis springs both with 
respect to better quality and lower cost. Fatigue 
life of the springs is more than double that for 
springs peened with chilled cast-iron shot, 
fatigue life being better than 1,000,000 cycles, 
according to H. H. Miller, General Motors Corp. 
Cut-wire shot is made from MB hard-drawn me- 
chanical spring wire and cut into lengths equal 
to the diameter. 


RUBBER PARTS may now be manufactured 
in every color of the rainbow as a result of the 
development of a fine silica pigment, particle 
size being 0.025-micron. Known as Hi-Sil and 
developed by the Pittsburgh Plate Glass Co., the 
pigment is said to impart high tensile strength, 
good abrasion resistance and exceptional tear 
resistance to natural and synthetic rubber com- 
pounds. 


BATTERIES with exceptional capacity have 
been developed by Willard Storage Battery Co. 
to crank engines of vehicles in temperatures as 
low as —65 F. Battery plates are produced 
from a vaporized lead oxide and are exceptional- 
ly thin, permitting the use of many additional 
plates and providing a corresponding increase in 
the plate area exposed to the action of the bat- 
tery acid. 


NEW INDUSTRIAL MINERAL, wollastonite, 
has been demonstrated to be useful as a com- 
ponent for thermal insulation and other com- 
mercial and industrial uses. Occurring in sub- 
stantial deposits in New York, the mineral has 
a wide range of possibilities, according to a re- 
port based on pilot-plant studies and released by 
the Office of Technical Services, Department of 
Commerce. 


GAS TURBINES for automobiles will be 
cheaper, smaller and lighter than the present 
auto engines. Frank L. Schwartz, in addressing 
a recent ASME meeting, said other advantages 
will include fewer moving parts, low ‘oil con- 
sumption, no need for antifreeze, smooth opera- 
tion, elimination of automatic transmissions and 


ability to use low-grade fuels. 
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WHICH ONE? NAME YOUR SPINDLE 








INTERNAL | | slolels) 


® 


TRADE MARK REG. U.S. PAT. OFF. 


builds into these Spindles 
the precision performance 


and long life that results in 


better work and more of it. SPECIAL SPINDLES - 


Get the facts and figures on YOU NAME IT 


the one best Spindle for 


your job. 


Pope Machinery Corporation 
261 River St., Haverhill, Mass. 


Gentlemen: 

Please send descriptive literature, specifications and estimates on the 
Pope Spindle types checked: P-] P.32T P-2500 
INTERNAL........ P-274 P-666 P-693 P-531 P-5793........ 
8. eee Sn ORE Say war BAe <olvicte cls , 
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TUNE IN “‘SUSPE 
CBS RADIO NETWORK 
CBS TELEVISION 


@ Increased production facil- 
ities for die castings made 
possible through the famous 
Auto-Lite “controlled metals” 
* processes are now available. The opening of the great 
ae new Lockland plant of Auto-Lite, combined with the 
enlarged facilities at Woodstock, Illinois, greatly increases 
Auto-Lite’s ability to furnish high quality die castings. 


THE ELECTRIC AUTO-LITE COMPANY 
> Die Casting Division, Woodstock, Illinois 










600 8. Michigan Ave. 723 New Center Bldg. 
Chicago 5, Illinois Detroit 2, Michigan 
a aren 
a“ 
- = ? 
> r . 
mie 


2 Sas Catalog will be sent on request. 
Write on your company letterhead. 
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Attitude—Neglected Key to Reduced Costs 


GREAT deal is being written and said about the designer’s obligation 
A to create machines which can be produced at lowest possible cost com- 
~~ patible with adequate quality. Generally, we think of this obligation in 
terms of such factors as design simplification, more judicious selection and 
utilization of materials, and better understanding of the processes of production. 
These are the means available to the designer in keeping costs at rock-bottom 
levels—if he wants to. 

These four words—if he wants to—sum up the one big factor upon which 
all other factors depend if a continuing cost-pruning design program is to be 
fully effective. Few of us are incapable of doing better work—if we want to. 
In other words, it depends on our attitude. The designer who sees his job as 
little more than a satisfactory source of income cannot possibly do his best. 
He lacks enthusiasm—has no real desire to extend himself beyond what 
he considers to be acceptable, run-of-the-mill performance. 

Here is a great challenge to engineering management; for it can, if it will, 
engendér in design personnel the high morale so essential to outstanding per- 
formance. If costs are to be cut to the bone, the designer must understand and 
fully appreciate why. Further, he must be firmly convinced of the necessity and 
rightness of such a program. 

Management can bring this about by imparting to designers in open, frank 
discussions an understanding of the “business end” of business. Such discus- 
sions would acquaint the designer with what happens to his designs after they 
leave his board, how they are sold, for how much, where the money goes, and 
with whom and how they compete—always with emphasis on the reasons why. 

The role of the designer in America’s great economic venture is vital,.for 
he exerts a tremendous influence on putting more goods into the hands of more 
people at lower costs. Sell him the validity and rightness of low cost and he’ll 
do his whole-hearted, co-operative best. Further than that, he’ll be a better 
citizen and a more enthusiastic proponent of the American way. 


ane RG 


ASSOCIATE EDITOR 








Subzero 


An authoritative discussion of the key factors 
involved in lubricant selection and designing 


operate at subzero temperatures has become in- 

creasingly important in many of today’s engi- 
neering applications. The designer, even more than 
the user, of equipment subject to low-temperature 
conditions must meet and solve the attendant prob- 
lems. Too often, in the past, lubrication problems 
have had to be met and solved after the apparatus 
was designed and built. Knowledge of the perform- 
ance he can expect from available lubricants and 
of their properties can enable the designer to treat 
lubricants as he does other materials, incorporating 
them into successful designs. 


A DEQUATE lubrication of bearings which must 


The advent of new synthetic materials during~™ 


World War IU, particularly silicone and diester oils 
and greases, provided the solution for many low- 
temperature lubrication problems. Further develop- 
ment in the direction of materials capable of function- 
ing over a very wide range of temperatures is now 
needed. The requirement for new test procedures 
capable of properly evaluating and comparing these 
new materials, particularly the greases, is becom- 
ing daily more urgent, for the efficient utilization of 
lubricants in new designs is dependent upon our 
knowledge of their performance characteristics under 
a wide variety of conditions. 

Both oils and greases have a role to play in sub- 
zero lubrication. Both are subject to the fundamental 
requirement of fluidity or mobility at the minimum 
operating temperature. 


Where Oils Are Used 


The role of oils is in the lubrication of sleeve 
bearings in apparatus ranging from instruments to 
erigines, in the lubrication of pivot bearings in in- 
struments, and in some cases the lubrication of small 
ball and roller bearings. In addition to lubrication, 
many applications require effective prevention of cor- 
rosion, low volatility at elevated temperatures, and 
stability over long periods of time. The higher cost 
of synthetic oils has directed their use in instruments 
which must function at low temperatures and in which 
the available torques are relatively low. Modified 
petroleum products have been made available for 





for subzero lubrication 


large volume applications where greater torque is 
available for starting and where the lubricant is soon 
warmed up upon running. Certain of the lower cost 
synthetics are now finding application in hydraulic 
and engine installations where fire resistance is de- 
sirable. 

The role of greases in subzero lubrication is princi- 
pally in application to ball and roller bearings in in- 
struments, computers, gyros, motors, actuators, con- 
trols, and so forth. In some of these applications 
the grease must also lubricate spur, worm, or helical 
gears where the lubricity requirements are more 
severe than in the antifriction bearings. Subzero re- 


Fig. 1—Top, left—At air inlet for J-47 air- 
craft gas turbine during winterization tests 
atop Mount Washington, N. H. 


Fig. 2—Below—Pour points of typical low- 
temperature natural and synthetic oils. Oil 
does not pour within range covered by bor 
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By Donald F. Wilcock 


Thomson Laboratory 
General Electric Company 
Lynn, Mass. 


quirements are met in outdoor installations and in 
many commercial freezer installations. The most 
severe conditions are encountered in military and air- 
craft equipment where temperatures of —67 F and 
lower must be mastered, Fig. 1. In addition to ade- 
quate lubrication and freedom of motion at low 
temperatures, many greases are expected to provide 
protection against corrosion, to have a low evapora- 
tion rate, and to be capable of operating at reasonably 
high temperatures. 


SuBZERO LUBRICATION WITH OILS: The types of oil 
from which the designer may choose for low-tempera- 
ture applications include petroleum oil, animal and 
vegetable oils, and synthetic oils. The petroleum 
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oils are by far the most common and readily avail- 
able and include products refined from diverse types 
of crude. As a result, a wide range of properties 
may be obtained. Animal and vegetable oils cover 
a very much wider range in both properties and com- 
positions than do the petroleum oils. Blackfish jaw 
oil, also known as porpoise jaw oil, is widely used as 
an instrument oil but has too high a pour point for 
low-temperature work. The synthetic oils are usually 
the most costly and are used only where their su- 
perior properties render their cost unimportant. Some 
of the synthetics now being used include esters such as 
dioctyl sebacate and dioctyl phthalate, silicone oils of 
several compositions, synthetically produced hydro- 
carbon oils, polyesters and polyethers. These several 
classes of oils will be discussed specifically with re- 
spect to their suitabiliy for low-temperature appli- 
cations. 


Properties that Count at Subzero 


Oil properties of greatest importance for low-tem- 
perature applications are the pour points, the vis- 
cosity-temperature curves, the volatility, and the cor- 
rosion resistance. Since petroleum oils even after 
refining are mixtures of a multitude of compounds, 
their pour points may be varied over wide limits 
by proper control of the refining procedure; however, 
the best that can be expected with normal viscosity 
materials is about —40 F. Fig. 2 shows diagram- 
matically the pour points which may be expected 
for several types of natural and synthetic oils. 

The viscosity-temperature curves of a number of 
typical oils are shown in Fig. 3. These curves are 
important to the designer since he normally desires 
not too high a viscosity at his minimum operating 
temperature and a viscosity high enough to provide 
good lubrication at normal operating temperatures. 

Volatility is a criterion of the staying power of a 


Fig. 3—Left—Viscosity-temperature curves of 
a number of typical oils 


Fig. 4—Below—Equipment used to test bear- 
ings for low-temperature starting torque 

















low-temperature oil when encountering elevated tem- 
peratures during operation. The volatility of pe- 
troleum oils increases as the viscosity grade de- 
creases, so that low-temperature fluidity is obtained 
at the expense of increased volatility. Among the 
synthetics the silicones and the diesters combine low 
volatility with high subzero fluidity. Silicone oils 
may be obtained which are essentially nonvolatile 
at temperatures up to 300 F. 

Ability to protect ferrous metals against rusting, 
combined with an absence of corrosivity toward non- 
ferrous metals such as copper, zinc, cadmium, lead 
and aluminum, is a requirement of virtually every 
oil for bearing lubrication. Rust inhibition is ob- 
tained from natural or added inhibitors and is a 
property which must be evaluated on each manufac- 
turer’s product. Corrosivity is usually due to acidic 
impurities or to oxidation products and therefore 
is also a manufacturing variable being dependent 
upon the manufacturing process and the type of oxi- 
dation inhibition. 


SUBZERO LUBRICATION WITH GREASES: Low-tempera- 
ture lubrication with grease is inherently more diffi- 
cult than with oil. A low-temperature grease, like 
other greases, contains 75 per cent or more of oil, 
the balance being a soap which gives the grease its 
structure. Consequently, a low-temperature grease 
can have no better subzero properties than the oil 
from which it is made. In fact, the soap thickener 
will always increase the viscosity or resistance to 
motion of the oil to which it is added. The advan- 
tages of using grease—its gradual feed of oil to ball 
bearings, its cleanliness, and the elimination of oil 
feed devices and frequent relubrication—outweigh 
considerably the disadvantage of greater resistance 
to motion. 

Four classes of grease are available today for sub- 
zero lubrication, based upon the oil type used in the 
grease: (1) Petroleum base, (2) ester base, (3) 
polyglycol base, and (4) silicone base. Lithium 
soaps are almost universally used in all low-tempera- 
ture greases because they do not stiffen in the cold 
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as rapidly as other soaps and they have good ad- 
hesion to metal surfaces. 

Frequently machines which must function at sub- 
zero temperatures are designed with too little atten- 
tion accorded. bearing performance and lubrication 
under these conditions. Thereafter the lubricant is 
called upon to do an unnecessarily exceptional job. 
Consideration of factors such as the following during 
design will permit more efficient design and opera- 
tion. 


1. Allow for the effects of differential contraction when 
more than one construction metal is used. Stiff op-. 
eration and binding at low temperatures may not be 
the result of improper lubrication but of warpage of 
housings and frames resulting from differential con- 
traction 

2. If sleeve bearings are used, sufficient bearing clear- 
ance must be allowed so that some clearance will re- 
main at the lowest temperature. Most bearing and 
bushing materials have contraction coefficients larger 
than that of steel 

3. Where ball or roller bearings are used, if the hous- 
ing is not steel or does not have a strong steel insert, 
sufficient clearance must be allowed so that compres- 
sion of the relatively light bearing outer race, with 
resultant loss of internal bearing clearance, does not 
occur 

4. Specify the proper lubricant. Many of us have strug- 
gled to start cars in cold weather when they were not 
lubricated with the proper oils and greases, The large 
differences among oils are shown in Fig. 3. Such 
charts permit rather exact calculation of oil perform- 
ance at any temperature. The designer needs similar 
information for greases so that he can ‘provide ade- 
quate starting and running power for his ‘machine. 
Where a number of bearings are involved, a modest 
decrease in low-temperature bearing torque can 
mean a sizable reduction in over-all power require- 
ments 


Designer Needs More Data 


A numerical charting of the starting -and running 
torques of greases at various temperatures is needed 
by the designer. The effect of bearing size should 
be known, as well as that of temperature. Interest 
in this field is growing rapidly, and a start has been 
made by the General Electric company with the con- 
struction of test apparatus for accurately measuring 
starting and running torque. So far only results 
on No. 204 ball bearings are available. 

The low-temperature starting torque equipment is 
shown in Fig. 4. It is simple and consists of a tem- 
perature-controlled box containing the test bearing 
on a spindle which can be driven at 1 rpm. The force 
necessary to restrain the outer race of the test bear- 
ing from moving is measured continuously and re- 
corded with a high-speed recorder. The apparatus 
is shown schematically in Fig. 5. 

When the torque tests are made at several tempera- 
tures, following a uniform procedure in each case, the 
large differences among greases are startlingly ap- 
parent, as may be seen from Fig. 6 which compares 
a good petroleum-base grease with an ester-base 
grease. The differences in starting torque are much 
larger than the differences in running torque, and 
this fact is of great importance to the designer. The 
greatest resistance must be overcome under condi- 
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tions when the driving torque available is normally 
the least. However, once this initial resistance has 
been overcome, the running resistance will be smaller 
and will be further lessened as friction warms the 
lubricant. The designer seeking factual information 
should be skeptical of results from some specification 
tests which call for intermittent rotation during the 
cooling period and hence are not truly representative 
of the worst conditions his apparatus is likely to en- 
counter. 


Greases Differ Widely 


There may be considerable differences among 
greases within a given classification. Fig. 7 shows 
the torque-versus-temperature curves for some of 
the greases meeting Army-Navy specification AN-G- 
25 for low-temperature grease. A machine must be 
designed to operate on the worst grease in a class 
unless a particular product is specified. 

Two other factors in addition to temperature, which 
affect low-temperature torque and are important to 
the designer, are the time the bearing is held motion- 
less at low temperature, and the radial clearance of 
the ball bearing. Fig. 8 shows the increase in torque 
as the time at —67 F is increased. After 72 hours 
the torque may be one-third greater than after one 
hour. Decreasing the radial bearing clearance like- 
wise causes a rapid increase in torque, as shown in 
Fig. 9 for another grease. 

There are a number of properties of greases, other 
than low-temperature performance, which should be 
given consideration; namely, good performance at 
high temperatures, prevention of corrosion, dirt con- 
tent, and gear lubrication. As an example, by using 
very low-viscosity oils, petroleum-base greases with 
extremely good low-temperature properties can be 
manufactured. But the high volatility of the low- 
viscosity oils makes them unsatisfactory much above 
room temperature. The ester-base greases appear 
to be the best all-around performers available com- 
mercially. In addition to good low-temperature mo- 
bility, they provide satisfactory operation up to 220 F 
and good lubrication of gears and bearings. 

Summarizing, satisfactory subzero lubrication of 
bearings can be obtained by the designer if it is con- 
sidered from the beginning of the design. He should: 
(1) Design the housings and other parts so that 
the bearings will not bind at low temperatures; (2) 
specify the type of lubricant to be used; and (3) know 
the characteristics of that lubricant and provide ade- 
quate power te overcome the lubricant resistance 
under the temperature conditions which his machine 
must meet. 





“Too many men in management assume that Ameri- 
can industry, on the whole, is marvelously equipped. 
This is due to the misconception that because a ma- 
chine is still in good running order it is still a good 
machine . .. Delay in replacing these old machines 
by modern equipment that turns out more work for 
the censumer’s dollar is a costly perpetuation of inef- 
ficiency”—TELL BERNA, general manager, National 
Machine Tool Builders’ Association. 
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Fig. 6—Starting-torque characteristics of two 
typical greases over wide temperature range 
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Fig. 7—Starting-torque curves of five greases 
meeting Army-Navy specification AN-G-25 
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Centerless grinding of small ball bearing cones 
for bicycle wheels is automatically performed on 
the machine shown at left, solving the problems of 
orienting, feeding and holding a difficult-to-handle 
part. Designed by Arthur Scrivener Ltd., Birming- 
ham, England, the machine plunge-grinds the 0.6875- 
inch diameter and ball race of this workpiece which 
is 0.492-inch long. The hopper for feeding the work 
into the chute has a rotating disk operating at an 
angle of 45 degrees and carrying a number of selector 
holes chamfered at the edges to receive oriented work- 
pieces. Attached to the disk are paddles that churn 
and agitate the pieces until they drop into holes. 
When the chute is full, a bypass feeds the parts back 
into the bottom of the hopper. 

To prevent the workpiece from being squeezed for- 
ward off the workplate during the plunge grind, the 
shoulder on a rotary workholder backs up the piece 
as shown in the sketch at left. This workholder is 
part of the push-feed mechanism which is synchro- 
nized with the cycle of the grinder. Before the wheels 
close, the hydraulic cylinder actuates the workholder 
which advances and pushes the piece, presented by 
the chute, onto the formed workplate. Upon comple- 
tion of the grinding cycle the feed mechanism re- 
tracts and the finished piece drops on a discharge 
chute. 
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Internal stress in electrodeposited coatings may 
be measured by a direct-reading instrument, developed 
by Abner Brenner and Seymour Senderoff of the Na- 
tional Bureau of Standards. Compression or tension 
in a specimen coating deposited on a standard helix 
is read from a dial as the helix changes curvature in 
response to forces acting within the plated layer. 
The device, called a spiral contractometer, is self con- 
tained and requires no auxiliary apparatus. Excessive 
stress, usually the result of the chemical nature of 
the plating solution or of impurities in the deposit, 
may cause peeling, blistering, or cracking of the 
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coating and thus render the base meta! more suscep- 
tible to corrosion. It may also cause failures due to 
stress corrosion and tend to decrease the fatigue 
resistance of the plated material. 

Helix in the instrument at right is wound from 
flat metal strip. The upper end is fastened while the 
lower end is connected mechanically to the pointer of 
a dial on which the rotation of the helix is indicated. 
In the axis of the helix, a rod is fastened at its lower 
end to the helix, and at its upper end to a gear train 
which produces a 10-fold magnification in the rotation 
of the dial pointer. Inner surface of the helix is 
lacquer coated to prevent plating on the inside of 
the coil. After a test, the deposit may be stripped and 
the helix reused almost indefinitely. Values obtained 
with the device are in good agreement with reported 
data and with measurements made by procedures 
based on other principles. Stress determinations made 
on nickel deposits are reproducible to within plus 
or minus 10 per cent. 


Automatic lubrication for extended periods 
without the aid of mechanical pressure devices is now 
a reality through the development of a compressible 
lubricant. Originally developed by the Nordstrom 
Valve Division of Rockwell Manufacturing Co. for use 
in plug valves, right, the lubricant is compressible under pressure to about half 
its normal volume. Tests now being made on valves have been in progress for 
months and have proved the success of energizable lubricants known as Hyper- 
matic under most conditions through temperature ranges of 250 degrees (Fahr). 

Because this lubricant actually may be compressed, an energized condition 
is created which the manufacturers claim will automatically feed lubricant to 
seal seating surfaces and fill voids in event of a leak. The material retains its 
energy for an almost limitless number of valve turnings and may be re-energized 
when the pressure finally subsides by adding more of the same substance to re- 
fill the valve chambers or by turning the lubricating screw to recreate stored 
energy. Basically, the lubricant is similar to standard, noncompressible mate- 
rials in its lubricating properties and wetting action. It is made in stick or 
bulk form, just as a standard valve lubricant, the main difference being its 
intrapowered action under working conditions. It flows into voids and main- 
tains an unbroken film surface. When it comes to rest, it again assumes its 
plastic form with all lubricated surfaces sealed. 





Simulated landing strip, right, will give data 
on what happens to tires during landing of high- 
speed aircraft. Actually a seven-foot steel flywheel 
three feet wide, the landing strip is powered by a 
150-horsepower Westinghouse motor and controls. 
The flywheel turns at any speed up to 250 miles per 
hour. When the tire is moved against it, the effect 
of an actual landing is obtained. Stored energy in the 
flywheel can exert the same force as a plane coming 
in for landing. 

When a plane tire is pushed against the flywheel, it 
gets the same initial shock as when it actually touches 
a runway. Slowing down the flywheel gives the same 
effect as a pilot applying the brakes. By varying the 
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amount of current fed into the driving motor, it is 
possible to compensate for such things as wind resis- 
tance which slows down a plane landing and rolling 
friction occurring after the plane touches the ground. 


Feeding accuracy of plus or minus 0.002-inch 
can be maintained with the harmonic stock-feed unit 
shown below attached to a hydraulic press. This 
accuracy is possible on coil stock 3 inches wide and 
3/64-inch thick for feeds up to 3 inches per stroke. 
Designed by the Denison Engineering Co., the feed- 
ing unit is synchronized with the motion of the press 
ram as shown in the schematic diagram at bottom. 
A %-horsepower motor rotates a valve-control crank 
at a speed selected from a multispeed pulley assembly. 








This raises or lowers a linkage, actuating the hy- 
draulic control valve for the press ram. Being fasten- 
ed to the ram platen, the linkage affects movement 
of the valve spool for rapid control of oil flow. 

Rotation of the valve crank also rotates a lower 
crank assembly, oscillating the stock gripper arm. 
As the gripper arm oscillates in one direction, the 
gripper jaws are loosened by the action of the 
threaded gripper assembly. When moved in the 
opposite direction, the jaws tighten and with the 
forward motion of the entire assembly the material 
is advanced a predetermined distance with each cycle. 

Action of the holding mechanism to prevent any 
backward movement of material is shown in the 
drawing below. In each work cycle, a spring on each 
side of the mechanism forces rolls against stationary 
cams which in turn hold the rolls against the strip 
stock so it is gripped firmly and advanced a preset 
distance. To release the stock, a rotating cam shaft 
pushes two balls against the rolls, forcing them 
away from the stationary cams and out of contact 
with the stock during the return stroke of the stock 
gripper. With this arrangement, production rates 
of 50,000 punched parts per hour are possible with 
the punch press and feeder shown. 
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HEN properly planned, compiled and main- 

tained, the “Draftsman’s Bible”, as the engi- 

neering manual is sometimes called, can have 
a profound salutary effect on the efficiency of any 
engineering organization. 

The purpose of a proprietary engineering manual 
is to supplement the standard engineering handbooks 
by furnishing, in readily usable form, such informa- 
tion as may be especially suited to the efficient exe- 
cution of a company’s particular engineering projects. 
Although standard handbooks are indispensable refer- 
ences, they cannot proficiently cover the many spe- 
cial techniques peculiar to individual organizations. 

To illustrate how this special kind of information 
can best be presented, the various subject divisions 
of North American’s DRM (Drafting Room Manual) 
will be described. 

An alphabetical index containing several hundred 
entries occupies the first two sheets. This index is 
- changed each time it is affected by changes in the 
remainder of the manual in the belief that an obsolete 
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index is worse than no index at all. Entries are 
based on only such key words as might reasonably 
occur to an engineer impatiently searching for infor- 
mation. A table of contents is not needed because 
the manual is divided into subject sections, each one 
marked by index-tabbed dividers. 

An annotated listing of more than two hundred 
commonly used materials comprises an entire section. 
The notes are intended to furnish complete guidance 
for the use of each material, from selection of the 
most economical material to the exact method of 
specifying it on a drawing. This section is not 
only frequently used but also must be frequently re- 
vised if maximum benefit is to be obtained from 
the constant developments occurring through ma- 
terials engineering. 

Closely allied in usage is an adjacent section giv- 
ing the sizes and tolerances of these materials. Where 
practicable, this listing also serves to limit the variety 
of sizes used. While preparation of this section 
does not require much literary ability, it offers an 
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TUBING TOLERANCES (cont'p) 


SECT. 111 PAGE3-6 





STEEL, CORR RES WELDED, SPEC AN-T-82 


OD AND WALL TOLERANCE: 
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opportunity for more effective presentation than is 
generally encountered in commercial catalogs and 
specifications, Fig. 1. 

A rapidly expanding section that finds increasing 
use pertains to standard parts. In some respects 
this is the most interesting section because of the 
variety of its contents. It is informally divided into 
three groups: Machine parts, plumbing, and hard- 
ware, the last one consisting mainly of fasteners. 
This seems like a meager collection of subjects and 
one may wonder why, for example, there is no men- 
tion of electrical parts. At North American, certain 
subjects such as electrical engineering are assigned 
to specialty groups. The DRM can not efficiently 
cater to individual groups. Specialties that are thus 
omitted are effectively handled by the engineering 
groups concerned. The Hydraulics Group, for ex- 
ample, maintains a supplementary manual. 

In the standard-parts section, the treatment of sub- 
jects not only supplies design recommendations for 
use of the parts listed, but generally follows through 
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Fig. 1—Important section of engineering manual is that 

which lists available forms, sizes and tolerances of mate- 

rials. Here a unique chart gives all pertinent size data 
on corrosion-resistant welded steel tubing 


to the method of specifying the required information 
on drawings. In some instances, guidance is given 
for the design of special parts similar to, or mating 
with, standard parts. This section of the DRM, 
in addition to being a comprehensive index of such 
standard parts as are contained at random in the 
separately bound Standards Book, serves as a com- 
mercial-parts catalog. Here, too, much can be done 
toward effective presentation of material obtained 
from commercial sources, Fig. 2. 

Information on the design of threaded parts oc- 
cupies a separate section. Preferred threads are 
listed consecutively by diameter. All pitches and 
fits are shown in a continuous list, but staggered 
to indicate preference. 

A section on machining includes instructions in 
the use of the microfinish standard and several pages 
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Threaded fasteners incorporating the Rosan locking feature 
are available in several designs, some of which are herein illus- 
trated. The universally applicable type includes a matching in- 
ternally and externally serrated collar which is to be forced into 
@ counterbored recess and thus prevent rotation of the threaded 
insert. The equivalent effect is obtained with a serrated shoulder 
on inserts that ere to be cast or molded in place. This type is 
furnished capped where necessary to prevent the entrance of sur- 
rounding material. The straight-tapped types are available vith 
plain or self-locking threads. Other variations include plain 
holes, taper pipe threads, gasket seals, solid plugs, and dovels. 


Design information for the most commoniy used type follows. 
The slotted bottom end makes the thread self-locking. Material 
is low-carbon steel, cadmium-plated. The ring is case-hardened 
and may be forced into steel not exceeding the 125,000 - 140,000 
pst range or into any heat-treated aluminum alloy. 
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Fig. 2—Standard parts section of engineering manual pro- 

vides all data required to apply and specify parts com- 

petently in design. Good example of technique employed 
is this page on Rosan fasteners 


on specific machining operations, Fig. 3, among them 
flame cutting, which takes the place of rough ma- 
chining, although in equipment it is more closely 
allied to welding. Information on gears and related 
subjects now ircluded will shortly be transferred 
into a new section. 

A section on fabrication includes blanking, piercing, 
and forming of sheet metal and plastics as well as 
forming of tubing, extrusions, bar and wire. Many de- 
tails of sheet-metal design are standardized at North 
American and may be specified by drawing or speci- 
fication number. An extensive treatise on riveting 
completes this section, although it does include stand- 
ard rivets and perhaps could logically be grouped 
with standard fasteners. 

The design of cast, forged, and extruded metal 
parts is grouped in a section that also includes the 
design of molded nonmetallic parts. Most of these 
pages are characterized by numerous small illus- 
trations of design details, Fig. 4. 

Information relating to structural design, includ- 
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ing material design values and joint strengths, com- 
prises another section. This is printed in larger 
quantity than the remainder of the manual, the ad- 
ditional copies forming a part of a separate manual 
for the Structures Group. 

The application of finishes, markings, cementing, 
and electrical bonding seems to find satisfactory com- 
panionship in a section of somewhat heterogeneous 
information, Fig. 5. This is followed by a brief 
section on heat treatment, another on welding, braz- 
ing, and soldering, and the inevitable miscellaneous 
section devoted to such items as tables of weights 
and measures. The final section, covering draft- 
ing procedure, explains in considerable detail how 
to prepare drawings for North American Aviation 
Inc. 

Since the sole purpose of engineering is the solu- 
tion of problems, the purpose of the manual as an 
engineering aid is to supply the required facts in 
the form most convenient for use. Thus, the first 
requisite in the preparation of copy is familiarity 
with the questions that require answering. The 
second is the necessary knowledge to answer the 
questions. The third and final requisite is the ability 
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DATE 12-6-48 


The following routine is recommended in determining machining 
limits of tubing. 


1. Refer to section VIII “Tube Forwing” and determine if 
svaging or other forming can be used to advantage with or vithout 
subsequent machining. 


2. Refer to section III “Tubing Sizes" and select the most 
economical standard size for triel calculation. 


3. Refer to section III “Tubing Tolerances” for diameter, vall, 
and straightness tolerance. 


%. Caloulate OD max and ID win that may be machined from the 
size selected and compare with proposed OD max and ID min of the 
machined part. For parts to be machined from standard-tolerance 
tubing, calevlate as follows. 


Machined OD max «+ Tube OD win - Allowance* 


* Allowance is total required for camber and clean-up, as 
shovn in the following table. Intermediate values may be obtained 


by interpolation. 
Sllowance for camber and clean-up 


Max distance 
from holding 


device (chuck, Straightness Straightness Straightness 

steady rest, or tolerance tolerance tolerance 
genter) : a 2015 in. per ft . = per 

° +005 +005 

1 $08 +010 +012 

2 ol2 +015 +018 

? ol +020 +025 

ol 025 +032 

? 22 +030 -038 

S +035 ons 
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Q 032 +085 - 

9 03 050 +065 

10 03 +055 O72 
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TUBE MACHINING 


Machined ID min «© Tube OD max - 2 x Wall min + Allowance* 


SECT.VII PAGE5-~! 


In the example shown, machining of the ID for the uired 
distance of 16 in. permits « max unsupported distance of 5 in. 
For the OD, the max unsupported distance (for the critical dia- 
meter) is 1 in. 
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Material is 4135 steel mechanical tubing. Tolerances for 
2 1/2 OD x .500 size are as follows. 


OD: +.010 -.000 
Wall: 2106 
Straightness: .015 in. per ft 


Calculating for machined OD max: 


Tube OD min «= 2.500 
Allowance *_. 
Difference + 2.490 = Machined OD max. 


Calculating for machined ID min: 


Tube OD max « 2.510 

2 x Wall min=__.900_ 

Difference = 1.610 

Allowance -_. 

Sum = 1.655 = Machined ID min 


From comparison of these results with the required dimensions 
it is evident that the selected size is satisfactory. It is also 
apparent without further calevlation that 2 1/2 OD x .500 is the 
most economical standard size. 








Fig. 3—To help the designer in specifying finish machining 

of parts, a section of manual is devoted to pertinent facts 

on the design, dimensioning and tolerancing of machined 

parts. Page here duplicated deals with parts which will 
be machined from tubing 


to present the information in readily usable form. 

Maximum efficiency in anticipating what will be 
required and in meeting the need demands that all 
persons who prepare copy for the manual be in close 
touch with engineering projects, preferably by ac- 
tive participation. In a large engineering depart- 
ment where many projects are simultaneously in 
progress, this can be accomplished by organizing 
such personnel according to design specialty, each 
specialist being a design consultant as well as a con- 
tributor to the manual. 

Effective presentation of material requires actual 
engineering experience, preferably in the same organi- 
zation. To assign even the best technical writer who 
is unfortified by experience to the task of guiding 
seasoned engineers is not only folly, but an insult- 
to the engineering profession. If the required quali- 
ties cannot be found in one individual, then it is ad- 
visable to have two people collaborate; one with 
writing ability and another with local engineering 
experience. 

At first thought, it may seem that design special- 
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ists would be reluctant to release for publication 
such information as may tend to reduce the demand 
for their services. The fallacy of this assumption 
has been demonstrated by experience. The opposite 
trend prevails, as specialists who are sincerely in- 
terested in self-improvement to keep ahead of the 
field are only too glad to be released from tasks 
that have become routine. These specialists thus 
have more time to assist with the more difficult 
and more interesting problems. 

Preparation of copy is often instrumental in un- 
covering gaps or errors in knowledge, for there is 
no better way of learning about a subject than to 
try to write about it factually. The hem-and-haw 
specialist who can get by in conversation by laying 
a verbal smoke screen discovers that similar evasive 
tactics will not work in the preparation of copy for 
the manual. 


Anticipate Future Requirements 


Regardless of the size of a manual, it is advisable 
to plan for eventual expansion. For example, the 
wrong method of numbering pages may later cause 
frequent reprinting for no other reason than to per- 
mit insertion of new material. The rules of format 
and style should be kept as simple as possible, but 
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DATE 3-18-46 


It is aleo often 
possible to eliminate 
machining by teking all 
necessary draft on a 
non-critical surface and 
eliminating draft from 
@n opposite surface. 
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Similar conditions occur when two draft surfaces are 
offset with respect to each other in a direction parallel 
to the parting line, as in the cese of a flange to be ma- 
chined at an angle. If the offset is not lerge, draft 
should be increased on one surface, to meet the opposite 
surface as above. Where the offset is large, it may be 
more economical tc use the seme draft angle on both sides 
of the P.L. If this is done, a ledge at least 3/32 high 
should be provided at the.P.L. 
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ACCEPTABLE 


PREFERRED 





should be sufficiently definite so that the manual 
will conform to accepted rules of composition and 
will be consistent in treatment, permitting nontech- 
nical personnel to take over the edited manuscript 
at the earliest opportunity and prepare the final 
copy: with little additional guidance. 

In regard to the condition of edited manuscript, 
the most efficient stopping point in editing is greatly 
influenced by the ability and disposition of assisting 
personnel. Intelligent selection and management of 
nontechnical personnel is perhaps the most important 
factor in efficient operation, as serious deficiencies 
here are not readily apparent but can easily result 
in enough additional work for the technical staff to 
reduce the total output by fifty per cent. 

North American maintains more than five hundred 
copies of the DRM; many of them outside of the 
Engineering Department, as some of the information 
is useful to other departments. Distribution in the 
Engineering Department is one book to about every 
four engineers. 

Maintenance of the DRM is one of the responsibili- 
ties of the Design Standards Group, which consists 
of specialists in various fields of production design- 
ing and the necessary assisting personnel. Informa- 
tion is obtained from many sources, but all copy 
originates in the Engineering Department and is 
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SECT. IX PAGE 2-2 
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Fig. 4—This section of manual gives designer practical tips 
on design of forgings such as will help to insure efficient, 
trouble-free production 


edited in the Design Standards Group. 

Proposed changes are indicated in a master copy 
of the manual. All related reference matter is placed 
in an active manuscript file arranged in the same 
manner as the manual. After each release of printed 
pages, exhausted reference material is retired to a 
similar inactive manuscript file. One copy of each 
new printed page is placed in chronological order 
with previous issues of the same page in a file repre- 
senting the obsolete manual, from which old pages 
are not removed. 

At present the manual contains about 250 pages. 
Frequency of revision varies between three weeks 
and three months, depending on the urgency of the 
changes involved and the pressure of other work. 
The quantity of pages in a single release is prefer- 
ably limited to about ten, for easier assimilation of 
information, but has been as large as fifty. Also, 
the difficulty of publishing a large release increases 
rapidly with size. It not only represents an abnormal 
load for everyone concerned, but may reach such 
size that during preparation of final copy for the 
last few pages of the release a large proportion of 
the editorial staff’s time is absorbed by new changes 
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CHROMIUM PLATING (cont'p) 


SECT.X| PAGE2-4 





» See applies both before 
20 and after plating 
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that must necessarily be made in final copy that 
is merely awaiting release. In spite of the frequency 
and extent of changes, however, some pages of the 
manual are not revised for several years, most 
changes occurring in subjects that are undergoing 
unusual development. 

The manual is housed in a durable three-ring 
loose-leaf binder. Pages are 81% by 11 inches, printed 
on both sides of lightweight but sufficiently opaque 
white ledger stock. Printing is by the offset method, 
for which plates are prepared by photographic process 
from final copy. Text for final copy is prepared 
on a standard typewriter equipped with pica type. 
Drawings and display lettering are prepared with 
ink. The separate pieces of paper containing ma- 
terial for each page are arranged on a single 17 
by 22-inch sheet of paper and mounted with rubber 
cement. The resultant “paste-up” is photographically 
reduced to 8% by 11 inches during the process of 
preparing a plate for printing. There are a number 
of real advantages to this method of preparing final 
copy: ; 

1. The final copy, or paste-up, which is actually an 


enlargement of the page to be printed, can be prepared 
by the typist under editorial supervision, given final 
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Fig. 5—“How To Specify” section of manual covers specifi- 

cation on drawings of all types of finishes, of markings, 

cemented joints, etc. This page covers specification of 
chromium plating 


check in the same department, and released for repro- 
duction without the necessity of making further checks 
during the printing process. 

2. The two-to-one reduction, accomplished withort ad- 
ditional cost, is a tremendous advantage in saving of 
space. 

3. The exact two-to-one linear reduction is an advantage 
in calculating available space during editing and in prepa- 
ration of sketches. This ratio is rigidly maintained, as 
is the size of type, for the sake of the user and to ex- 
pedite future changes. Such illustrations as may be 
scaled or traced by draftsmen can be prepared exactly 
double size for the paste-up. 

4. The reduction permits finer detail in the preparation 
of illustrations. 

5. The paste-ups, which are filed in the same depart- 
ment after they have been photographed, permit ex- 
tensive changes. Unwanted material can be peeled off, 
painted out with white ink, covered with blank paper, 
or covered with new material which may be added as 
required. If necessary, the entire 17 x 22-inch paste-up 
can be crt into pieces for rearrangement on a new 
sheet. This versatility is a tremendous advantage for 
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editing and for revisions after publication. 

6. Proposed alternations on existing pages of the man- 
ual that would be too difficult to indicate directly on a 
copy of the printed page can be conveniently indicated 
on a sheet of transparent paper laid over the enlarged 
paste-up. 

7. Although seldom done, printed material from other 
sources may be directly reproduced. For example, draw- 
ings of bearings may be clipped from catalogs and 
cemented in the desired position. Similarly, photographs 
may be used to save drafting expense or to provide 
better description. However, these will require half-tone 
screening. 

8. While new pages are being printed, the paste-ups 
are available for reference. 

9. Very minor changes may even be made by retouch- 
ing the photographic negative, thus saving time and the 
expense of preparing a new negative. 

10. If desired, the printing plates may be saved for 
reuse in printing unchanged pages that are on the re- 
verse side of changed pages or for obtaining additional 
copies in the future. 


Layout Should Be Standardized 


Page layout may be expedited by the use of guide 
lines on a transparent surface that can be illuminated 
from below. Similarly, the use of a standard head- 
ing for all pages, whether left or right, eliminates 
confusion. For the North American DRM, the stand- 
ard page heading is printed double size in quantity 
and cemented on the paste-up with suitable numerals 
to indicate date and page number. Another way is 
to use a single equivalent mask for all pages of the 
manual when the photographic exposures are being 
made. 

Distribution of new pages is accomplished through 
the established mail service within the plant, using 
envelopes permanently addressed to persons who 
are assignees of manuals. Each release is accom- 
panied by a change notice enumerating the pages 
that are to be removed or added and briefly sum- 
marizing the changes. This notice, when circulated 
to users of each manual, enables efficient appraisal 
of all changes by- everyone concerned. In most in- 
stances, only the assignee of each manual actually 
sees the new pages at this time. Obsolete pages 
are returned in the same envelope, which is pro- 
vided with a preaddressed flap specifically for this 
purpose. 

Despite inspection of the contents of returned 
envelopes, it is necessary at intervals of approxi- 
mately one year to issue tally lists of active pages 
and dates for the purpose of checking manuals for 
obsolete or missing pages. 

As may have been noted when mention was made 
of the reduction of pica type to half size, the text 
is in rather small letters, not really suitable for pro- 
longed reading. This apparent deficiency is believed 
to be partly balanced by the more advantageous 
arrangement possible and by the judicious use of 
titles and subtitles. The small type is possibly no 
great hardship, as the manual is not intended to be 
used as a textbook but rather for brief reference. 
This thought has also been a guiding policy in the 
preparation of copy throughout the manual. While 
presentation of subject matter is aimed at ready 
applicability to design, it is assumed that the user 
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is in possession of a certain necessary background 
of formal education or equivalent experience. For 
maximum utility, of course, the manual must begin 
close to the lowest level of technical knowledge 
known or suspected to exist in the minds of potential 
users. 

The amount of effort expended on maintenance of 
a manual is influenced not only by the nature of 
the engineering project, but to a large extent by 
the engineering policy of a company’s management. 
There is an absolute minimum “manual”, or equival- 
ent established information, required for bare func- 
tioning of the engineering organization, and there 
is also a reasonable maximum beyond which the re- 
turns do not justify the expense. Since the diversi- 
fied and complex operations involved in engineering 
do not permit a precise calculation of the profit to 
be derived from publication of a given page, man- 
agement’s insight into the general problems of the 
engineering organization is a vital factor. Existence 
of an effective program for maintenance of a manual 
in any large engineering office is a reliable indication 
of efficient organization and progressive manage- 
ment. The opinion shared by most working engi- 
neers is that few manuals have even remotely ap- 
proached the point of insufficient returns. Those 
who use the manual are presumably in the best 
position to appreciate it as an extremely efficient 
labor-saving device. 


Manual Pays for Itself 


The difficulty of calculating justifiable expenditure 
for a manual may be circumvented as follows. If 
an engineer of average ability is preparing the ma- 
terial for the manual, this cost alone will be repaid 
by the equivalent saving in engineering time the 
first few times the information is used. The remain- 
ing cost incidental to publication is generally a frac- 
tion of the cost of preparing copy and is greatly in- 
fluenced by the quantity of manuals to be published, 
as the unit cost of publication varies inversely with 
quantity. 

The broad inference from all this is that informa- 
tion to be used on many occasions is worth placing 
in a manual. Further, apportionment of expenditure 
for maintenance of a manual is a matter that re- 
quires consideration of long-term as well as immedi- 
ate benefit and, therefore, is properly the concern 
of engineering top management. Engineering top 
management is also in control of the organization 
for collecting, publishing, and distributing informa- 
tion and for enforcing mandatory regulations in the 
manual. Beyond this, the success of the manual 
lies in the hands of the editorial staff. 





CORRECTION: In the article “The Electronic 
Analogue—A Design Tool” in the September issue of 
MACHINE DESIGN the following corrections should be 
noted: On page 121 the caption for Fig. 21 should 
read “Ratio M,,/6* resulting from step change in 6@*. 
Settings as in Fig. 20”. On page 123, last line, Fig. 
16 should be changed to Fig. 24. On page 124, line 5, 
Fig. 30 should be Fig. 27. Also.on page 124, line 6, 
Fig. 21 should be Fig. 28, Fig. 25 should be Fig. 30. 
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HYDRAULICS 


Part] Air Hydraulics 


By H. G. Conway 
Technical Director 
British Messier Ltd. 
Gloucester, England 


LTHOUGH modern hydraulic machinery devel- 
A opment dates from the invention of the hy- 

draulic press by Joseph Bramah in 1795, and 
received its principal impetus in the middle of the 
nineteenth century, the early history of hydraulic 
machines is as old as the history of machinery itself. 
The need for water distribution for domestic and irri- 
gation purposes stimulated the invention of the first 
pumps over 2000 years ago, and was responsible for 
the evolution of pistons and cylinders, valve gear and 
the air vessel or hydraulic accumulator. The need 
for hydraulically operated mills and furnace blowers 
resulted in the invention of rotary pumps and motors 
some 500 years ago. And the demand for improved 
fire engines refined the water pump in the seventeenth 
and eighteenth centuries: 

Early engineering literature is rich in descriptions 
and illustrations of hydraulic and pneumatic ma- 
chines. The books by Ewbank (1842), Belidor 
(1739), Leupold (1724), Serviere (1719), Fludd 
(1618), Ramelli (1588), Agricola (1546), Vitruvius 
of Rome (25 B.C.) and Hero of Alexandria (circa 150 
B.C.) are of exceptional interest and are among the 
sources of this and subsequent articles in this series. 

What seems to have been one of the first known 
hydraulic applications was described by Hero over 
2000 years ago and may not have been new then. 
The machine (Fig. 1) was used to open the doors of 
the temple when the holy fire on the altar was lighted. 

In the upper portion of the figure, reproduced from 
a 1575 edition of Heronis Spiritalis, is the interior of 
a temple with the door on the right and an altar on 
the left. The-altar contains an airtight receptacle 
in such a position that it will be subject to great heat 
as soon as a fire is lighted. This receptacle com- 
municates by a pipe with a larger receiver partly 
filled with water, and placed in a hidden excavation 
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below the temple floor. A syphon pipe leads from 
this receiver into a bucket suspended from a cord 
which passes over a pulley and is wound round a ver- 
tical shaft firmly secured to the door above, and 
pivoted at the bottom. Attached to this shaft is 
another cord wound in the opposite direction, pass- 
ing over another pulley and supporting a weight. The 
action of the apparatus is as follows: 

When a fire is kindled on the altar, the air re- 
ceiver under it is heated, the air expands, and acts on 
the water in the large receiver, forcing it through 
the syphon pipe into the bucket. As soon as suf- 
ficient water has entered the bucket it drops, opens 
the door and raises the counterweight. The apparatus 
is so proportioned that the bucket reaches the ground 
before the syphon pipe is quite uncovered. When 
the temple services are concluded and the fire ex- 
tinguished, the air receiver cools down, the air in it 
contracts and sucks the water back from the bucket. 
The counterweight then closes the door. Presumably 
no vulgar eyes were allowed to see by what earthly 
means the gods signified their approval of the burn- 
ing sacrifice by mysteriously opening the temple door. 

The principle of the displacement of air in a vessel 
by water entering it was a favorite one of Hero. He 
constructed various magic fountains and the like in 
this manner. It was he who devised the first known 
example of jet propulsion in his whirling “aeolipile” 
driven by escaping hot air. 

Another application is the music machine or organ 
illustrated in Fig. 2 (reproduced from the book by 
Robert Fludd, 1618) which utilizes the displacement 
of air by water to blow the pipes of the machine 
while the water itself turns it and, by moving the 
organ pipe plugs, plays the tune. This machine, while 
of little engineering importance does indicate a high 
level of mechanical ingenuity. 
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Knife-Switch 
Mechanism 


--- employs novel pres- 
sure-release operation 


By Edwin Drewitz 


Mechanical Designer 
Metropolitan Electric Mfg. Co. 
Long Island City, N. Y. 


Fig. 1 — Above, left — 
=} Closing linkage on this 
knife switch provides 
pressure on _ contacts 

only when closed 
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Fig. 2 —Left — View of 
linkage for switch 
shown in Fig. 1. Rata- 
tion of operating han- 
dle opens switch 
through linkage having 
strap with swivel joints 
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ESIGNING actuating mechanisms for knife 

switches which provide high current capacity 

and dead-front operation is a challenge to the 
ingenuity of designers. Beginning at approximately 
200 amperes, difficulty with wipe contact of the con- 
ventional knife switch is encountered. With progres- 
sive increase in current, the blade sizes, contact area 
and necessary pressure multiply proportionately until 
the effort required to operate a switch may be beyond 
the physical capacity of the average operator. 

Shown in Figs. 1 and 2 is a pressure-release switch 
which overcomes these problems by mechanically re- 
leasing all pressure from its contact surfaces before 
the switch is opened and, conversely, by applying 
pressure only after the switch has been closed. This 
action, which enables manual operation of a large 
5000-ampere, three-pole switch, is obtained through 
the use of screw-tightened pressure pads at both 
the hinge and jaw posts of each pole, Fig. 3. Threaded 
brass studs (Acme threads) serve as bolts between 
these cast-bronze pressure pads. The sequence of 
operations of the screw studs is interlocked with 
the switch actuating handle. 

To remove all pressure from the contact surfaces 
before the switch blades open, a preliminary motion 
is broken down into two twenty-degree cycles, each 
following the other in sequence. Slots in the hinge 
post castings allow the first twenty degrees of motion 
to be spent turning the upper screw studs in order 
to remove pressure from the jaw post first. After 
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the initial twenty degrees, the upper and lower studs 
are interlocked to act in unison, the jaw post stud 
receiving another twenty-degree turn to complete its 
loosening cycle at the same time that the hinge post 
receives its initial torque. 

Thus, the hinge stud receives only a total of twenty 
degrees of motion in comparison to forty degrees 
given the upper screw stud. This is done to main- 
tain a desired slight wipe at the hinge post. Upon 
completion of the initial forty degrees of handle mo- 
tion, a spring-loaded latching mechanism engages 
a slot in the jaw-post casting, locking it in place 
for the disconnect sequence that follows and also 
preventing the tightening of the jaw post screws 
before the switch blades are in place again during 
the reverse closing operation. 

After the initial motion of releasing the pressure 
the switch opens readily. In fact, the pressure- 
pad actuating bar, which serves to interlock the hinge 
and jaw posts, Fig. 3, assists in ejecting the blades 
at the jaw post. This is accomplished by having the 
bar bear against a flat shoulder provided on the 
upper casting at the same time that the handle is 
pivoting the blades at the hinge posts. 

In closing the switch, the sequence is reversed and 
the blades, with the pressure device locked by the 
spring latch, reach their fully elosed position before 
the latch releases and the bolting action takes place. 
The final throw of the handle then causes the screw 
studs to retighten and develop thousands of pounds 





109 








of pressure on the hinge and jaw post surfaces, lock- 
ing them securely against the magnetic expulsion 
forces. 

It must also be noted herewith that the pressure- 
release principle, in addition to providing an easy 
method of disconnecting high-current circuits, also 
effects maintenance economies by completely elimi- 
nating contact wear and periodic hinge and jaw post 
realignment. 

An interesting design problem presented itself 
in adapting the original live-front switch for dead- 
front operation. It was decided to try to avoid re- 
designing any of the basic live-front switch parts. 
Economy dictated that interchangeability between 
all of the live and dead-front switches was to be at- 
tained. 

The problem then centered itself around develop- 
ing a sturdy supplementary linkage to couple with 
and successfully perform the 130-degree forward ma- 
tion of the live-front switch. Since the switch was 
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Fig. 4—For large switches miter gears actuate the switching 
mechanism to provide more direct application of force 
to the heavy elements 


to be externally operated, it was decided to proceed 
in the direction of a 90-degree rotary handle, in con- 
formance with practice which is recognized as stand- 
ard for switchboards. 

A partial solution to this problem was found in the 
actuating mechanism shown in Figs. 1 and 2. This 
linkage consists of a cast-bronze pivoting lever and 
an offset connecting strap. The connecting strap 
is secured to the switch and the lever by semiuni- 
versal swivel joints which allow free forward and 
lateral motion. In operation, the 90-degree rotary 
motion of the external handle is duplicated behind 
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the cover by the pivoting lever which in turn effects 
a reciprocating motion on the connecting strap to 
open the pressure switch blades. 

The peculiar offset condition of the steel connector 
is necessitated by the different mounting centers of 
the handle and the swivel joint on the switch actuat- 
ing yoke. The handle was located in the center 
of the switch for appearance while the required elec- 
trical clearances between current carrying and non- 
current carrying metal parts necessitated placing the 
opposite end of the connecting strap between the 
switch poles. 

This rotary and reciprocating lever combination 
proved successful and is being used for externally 
operated pressure switches with current carrying ca- 
pacities ranging from 200 to 2000 amperes. The added 
weight of switches larger than the 2000-ampere size, 
however, posed new problems and made operation by 
this method increasingly difficult. 

To comprehend this new problem, consider a 3000- 
ampere, three-pole switch in the “off” or open position 
with approximately eighty pounds of copper blades 
and heavy actuating mechanism in a nearly horizon- 
tal position. Now visualize overcoming the inertia 
of this heavy mass and lifting it to its vertical closed 
position with a comparatively short handle, adding 
to this the resistance offered by the swivel joints due 
to the increased strain and you will appreciate why 
a new approach was required. 

Solution to this linkage problem for larger size 
switches is illustrated in Fig. 4. Differences between 
the actuating mechanisms for the larger and smaller 
switches is readily apparant. The outstanding in- 
novation being the incorporation of straight-tooth 
miter gears in conjunction with a redesigned lever 
arrangement. Due to the right-angle power trans- 
mission effected by the miter gears, the motion of 
the pivoting lever is parallel to that of the switch. 
In fact, it will be noted that this method of external 
operation duplicates the motions of the human arm. 
The lever, being similar in function to the biceps, 
receives its power from the gear box (shoulder) and 
transmits it to the switch connector (forearm) 
through a flexible elbow joint. 

To compensate for variations necessitated by manu- 
facturing tolerances, the switch connector has been 
designed as a three-piece coupling, made adjustable 
by screw threads. The slight toggle action of the 
actuating linkage, when the switch is in the “on” 
or closed position, assures the complete retightening 
of the switch screw studs for maximum contact pres- 
sure and also holds the handle securely in its vertical 
position. 





Increases Bomber Range 


It has been calculated that each 10 pounds saved 
in the weight of a six-engined B-36 bomber increases 
the ship’s range by one mile. Consolidated Vultee es- 
timates that the 10,000 pounds of magnesium alloy 
used in this plane results in a weight saving of ap- 
proximately 2000 pounds, or an increase in the cruis- 
ing range of 200 miles. 
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Fig. 1—Two-element rotary switch with 
adjustable cams used in automatic 
indexing of crankshoft lathe 
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Automatic 
Positioning 


By Robert N. Eck 
Engineering Supervisor 
Cutler Hammer Inc. 
Milwaukee, Wis. 


OF MACHINE SPINDLES 


EY to the outstanding performance of modern 
K automatic machines is often the speed and ac- 

curacy with which parts are positioned. For 
example, the center drive type crankshaft lathe shown 
in Fig. 1 uses automatic indexing to bring the chuck 
into accurate position for loading and unloading. 
Positioning, in this article, refers to the stopping 
of any motor-driven machine in a certain desired 
position, and the analysis will be limited to rotary 
motion, although the methods described could be ap- 
plied to linear motion equally well. 

On some machines the positioning of the movable 
part is accomplished by “jogging”, that is, by the 
operator applying short pulses of power to the drive 
motor through a specially arranged control circuit. 
Thus, if the moving part is not allowed to gain ap- 


MACHINE DESIGN—November, 1949 


preciable energy, and if there is a braking force either 
in machine friction or in some form of electric brake, 
quite accurate “spotting” can be obtained. This meth- 
od is generally satisfactory where positioning is re- 
quired only occasionally. However, it is neither suf- 
ficiently accurate nor automatic for many machines, 
especially on production equipment where the posi- 
tioning function must be repeated frequently. 

In order to stop motion, the energy of the parts in 
motion must be absorbed. On any mechanism it is 
obvious that the time of stopping or, more important 
here, the distance traveled in stopping will be gov- 
erned by the initial speed of the mechanism and the 
amount of braking effort applied. It is assumed, of 
course, that the driving force has been removed. Ac- 
curate positioning therefore demands first of all, a 
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fore final index switch will operate, for low-speed 
rotating spindle applications 


“/ L2 L3 


» 


7 
J 





f 
i 





























Fy 
ig 


i 








112 








constant low kinetic energy in the mechanism to be 
positioned, so that a minimum amount of energy 
needs to be absorbed. Secondly, it is necessary to 
have a consistent braking force which, applied at the 
proper time, will repeatedly stop the mechanism in 
desired position. 

In order to locate accurately a mechanism some 
device which is responsive to position must be used. 
Although photo-electric or magnetic means which 
require no mechanical coupling to the machine are 
available, the usual procedure is to operate a limit 
switch from a cam or dog coupled to the machine. 
Such a switch is shown with the cover removed in 


the insert of Fig. 1. 


Accurate Limit Switch Essential 


In the discussion which follows a cam is assumed 
to be coupled directly to the motion being positioned. 
This is not necessarily the speed of the motor; in 
fact, in most cases the motor will make many re- 
volutions for each revolution of the part being posi- 
tioned. The speed-responsive switch used for plugging 
or for speed indication is generally coupled directly 
to the motor and rotates at motor speed. 

Accuracy of positioning depends to a considerable 
degree upon the accuracy with which the indexing 
limit switch functions. The switch should be designed 
to have a snap action, so that its contacts will open 
quickly and accurately at the desired time in each 
cycle. This can be accomplished by using properly 
shaped riders and cam surfaces for actuating the 
switch. It should be pointed out that the positioning 
limit switch need not necessarily be in engagement 
with the cam during normal running. By means of 
a solenoid, the limit switch can be brought into engage- 
ment only for the positioning operation. This might 
be highly desirable from the standpoint of elimination 
of wear on the limit switch during high-speed running 
conditions. 

A control system which works satisfactorily on 
low-speed drives is shown in Fig. 2. When the stop 
pushbutton is operated, the control relay, CR, drops 
out but the circuit to the main contactor coil, M, is 
maintained through the limit switch, 1L8, and the 
drive continues under power until the limit switch is 
engaged by the cam. At that time the power is re- 
moved and the brake is set. In this instance, the ac- 
curacy of positioning depends entirely upon consistent 
operation of the brake. 


Preliminary Slowdown Desirable 


Should the stop pushbutton for the arrangement 
shown in Fig. 2 be operated while 1LS is in engage- 
ment, the brake will set immediately and a certain 
inaccuracy from normal operation will result. The 
shorter the time during which the contacts 1LS are 
open, the less will be this inaccuracy or, if the stop- 
ping were always initiated at the instant 1L8 opened, 
the positioning would always be consistently accurate. 

A method of accomplishing the foregoing is shown 
in Fig. 3. A second ‘limit switch, PLS, with an addi- 
tional control relay, 2CR, preconditions the stopping 
and must always function after the stop button is de- 
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pressed before the final index switch, FLS, will be 
operative. With PLS set to operate in a sector ahead 
of FLS, the desired result is accomplished. Circuits 
shown in both Figs. 2 and 3 are applicable only to 
relatively low-speed drives. 

Usually, due to the large and variable amount of 
energy in the drive to be stopped, some form of slow- 
down is essential before accurate stopping can be ac- 
complished. Sometimes this slow speed can be ob- 
tained by means of a separate indexing motor through 
gearing and an overrunning clutch. In this case, 
a control similar to that shown in Figs. 2 and 3 could 
be applied to the indexing motor. Where direct-cur- 
rent drives are involved, slow speeds can be obtained 
by armature-shunt or adjustable-voltage systems. 
Slow-down becomes much more of a problem on an 
induction motor drive, since the characteristics of 
this type motor are such that any torque which is 
great enough to cause the motor to run at a low speed 
will also cause it to accelerate to a high speed very 
quickly. Nevertheless, the great majority of drives 
incorporate an induction motor because of its many 
advantages. Several methods for indexing such a 
motor-driven machine at low speed will now be de- 
scribed. 


Reducing Motor Speed by Plugging 


The scheme shown in Fig. 4 uses plugging to re- 
duce the motor speed and thereby reduce the energy 
in the machine. Plugging involves the application 
of reverse power to slow down or stop a motor. In 
this case, a speed-responsive switch of the induction 
disk type, which can be set to open its contacts at 
some preset low speed, is utilized. At that point 
the power is removed from the motor and it is 
allowed to coast. ‘The decrease in speed during this 
coasting period will depend on the motor load and 
friction and, if this is low, the first objective of bring- 
ing the motion to be indexed to a uniform low speed 
will have been accomplished. Of course, no more than 
one revolution of coasting should occur before posi- 
tioning takes place. Actual stopping of the motor is 
done in the same manner as Fig. 2. When the index 
switch, 1L8, opens, a brake is applied to stop the ma- 
chine quickly and uniformly. 

In Fig. 5 the motor is plugged to rest and then 
allowed to rotate in the reverse direction, with re- 
duced torque obtained by means of primary resistors. 
until the index switch is operated. One feature of 
this scheme is that plugging is always initiated at 
the same position of the work by means of the pre- 
liminary switch, PLS. By properly locating this switch 
with respect to the final limit switch, FLS, the amount 
of travel in the reverse direction can be held to a mini- 
mum, allowing only for variations in voltage, friction, 
etc. Thus, the speed of the drive when FLS operates 
will always be low. Here again, final stopping is ac- 
complished by means of a brake. 

Reduction of torque by means of the primary resis- 
tors must not be so great that under conditions of 
maximum load the motor will not turn over. It was 
previously pointed out that if the motor starts it will 
accelerate; however, in the short travel allowed, it 
should not reach a high speed before the brake is 
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Fig. 6—Circuit in which slow-down is accomplished. 
by plugging, reverse rotation by power pulses. Sole- + 
noid-actuated stop pin insures accurate positioning 


applied. It is expected that the brake will stop the 
drive accurately from any reasonably low speed. 
The means used for slow-down and for final stop- 
ping might be combined in various ways, other than 
those given for illustration. Two additional features 
which do not necessarily have to be used together are 
incorporated in Fig. 6. Slow-down is accomplished 
by plugging, but reverse rotation is obtained by pulses 
of power, rather than by a steady torque. This scheme 
will help further in keeping the speed low as the 
index position is approached. It is particularly use- 
ful where rather large breakaway torque is required, 
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Fig. 7—Horizontal boring machine on which positive stop 
automatic positioning is used fo control insertion of tool 
into work. Photo, courtesy Baush Machine Tool Co. 


because torque reduction alone is not depended upon 
for low speed. The drive may or may not come to 
rest between power pulses. The pulse timer which 
controls this feature can be set, for example, to close 
its contacts for two seconds and open them for one 
second. It will continue to cycle in this way as long 
as power is applied to it. 

The other feature illustrated in Fig. 6 is a positive 
stop pin which is brought into engagement by means 
of a solenoid. The horizontal boring machine, Fig. 7, 
uses a positive stop type of positioning on the right- 
hand head. This stop mechanism is not engaged until 
reverse rotation starts, preparatory to positioning. 
Then, as the drive is pulsed in the reverse direction, 
the stop pin comes against the positive stop on the 
cam and the machine is positioned very accurately. 


Limit switch, 1L8, on the stop pin indicates when 
this position is approaching and, in conjunction with 
a timer, will shut off the power after allowing time 
for the machine to stall positively against the stop. 
Upon removal of power, this arrangement provides 
for the pin to be taken out of engagement, and the 
machine is then free to be started. In some cases, it 
might be desirable to have a holding brake to keep 
the machine in position. 

If it is not too severe a shock on the machine, 
Fig. 6 could be modified by having the stop pin fall 
into a definite slot in the cam, thus 1Z8 could be 
used to remove power directly without the need for 
a timed period. Also, this stop could be arranged to 
keep the machine locked until the next start. As 
previously stated, variations on all the schemes illus- 
trated should be evident, and may be necessary to in- 
corporate a suitable indexing cycle on any given ap- 
plication. 





Controls Tension And Velocity 


FLOATING roll mechanism used in conjunction 

with a hydraulically-controlled variable-speed 
unit will maintain constant tension and velocity in a 
textile or paper web. The arrangement can be em- 
ployed to keep machines in synchronism or to main- 
tain uniform tension of goods between two machines 
or two sections of the same machine. Material de- 
livered from one machine passes over a fixed roll, 
under a floating roll, over a second fixed roll and 
into the next machine or wind-up drum. The float- 
ing roll is connected to the speed-control lever of the 
hydraulically controlled variable-speed unit. 

As shown in the schematic diagram, the unit, made 
by the Reeves Pulley Co., operates on the principle of 
constant tension in the web material. The floating 
roll is preloaded to give a desired web tension, the 
amount depending upon the material being processed. 
As the roll increases in diameter, the velocity of the 
material also tends to increase. This builds up addi- 
tional tension in the web, causing the floating roll to 
rise. Upward movement of the floating roll indicates 
a gradual speed decrease to the variable-speed unit 
and thereby imparts substantially constant velocity 
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to the web. Since the tension is dependent upon the 
velocity, the tension also remains constant. The float- 
ing roll continuously shifts the hydraulic control to 
decrease the output speed of the variable speed con- 
trol unit. Thus, the speed of the wind-up drum _is 
continually decreased as the material builds up in di- 
ameter, giving constant tension and velocity on the 
web throughout the complete process. 
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but received little attention until the late twenties. 
The die casting of copper-base alloys entered success- 
ful production in the early thirties and adoption of 
these alloys as well as those of aluminum resulted in 
the final perfection of the cold-chamber die casting 
process. In the past few years magnesium alloys 
have gained importance in this field and now rank 
next to the aluminum alloys. 


Die CASTING METHODS: As mentioned, there are 
basically two methods for producing die castings. 
These have been termed the hot-chamber and the 
cold-chamber to indicate their primary difference. 
In general, the hot-chamber method is suited pri- 
marily for the casting of alloys having fairly low 
melting temperatures—in the neighborhood of 1400 


Fig. 1—Above—Hot-chamber die casting machine sectioned 
to show method of injection 


Fig. 2—Below—Cold-chamber die casting machine shown 
in production of large electric cleaner castings 












F or less—which do not have an affinity for iron. 
The cold-chamber machine can be used as a substi- 
tute for the hot-chamber machine but is especially 
designed for handling alloys having higher melting 
temperatures approaching 1800 to 1900 F, for alloys 
which have an affinity for iron such as aluminum, 
and for the casting of parts which require the highest 
possible density. 

Hot-Chamber Machine: Earliest method of die 
casting developed, hot-chamber casting includes all 
machines wherein the injection cylinder is immersed 
in a continuously heated pot of molten metal. Molten 
metal which enters the gooseneck or injection cham- 
ber from the pot is forced into the closed dies by 
direct air pressure, or by a ram which may be actuat- 
ed by mechanical, pneumatic, or hydraulic means, 
Fig. 1. 

The air or gooseneck machine, used mainly for cast- 
ing aluminum alloys, is limited severely in the pres- 
sure which can be applied to force the metal into the 
dies. Maximum air pressure on the metal is about 
600 psi and this pressure is insufficient to exert any 
great amount of squeeze action for obtaining good 
density. Production rate on these machines varies 
according to the casting size but does not often ex- 
ceed 110 shots per hour. 


Plunger Machines Widely Used 


Plunger hot-chamber machines, Fig. 1, generally 
operate with pressures ranging from 1500 to 6000 psi 
and are used for casting alloys of zinc, lead, anti- 
mony, and tin. Production rate, depending upon the 
size of the machine, ranges up to a maximum of 750 
shots per hour. 

Cold-Chamber Machine: Operation of the dies in 
cold-chamber casting is identical to that found in 
the hot-chamber method. Major differences between 
the two methods are in the means for injecting the 
metal and in the pressures used. In cold-chamber 
machines, Fig. 2, the pot of melted metal is separate 
from the machine and the required amount is ladled 
into the plunger chamber, Fig. 3, and from thence 


Fig. 3—Cross section through dies and injection plunger of 
typical horizontal cold-chamber machine 
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Fig. 4—Cross sections showing 

casting sequence with typical 

vertical cold-chamber die 
casting machine 


squeezed into the die cavities. The latest machines 
available now offer automatic ladling of the metal 
into the chamber. 

Pressures generally used for casting may range 
from about 6000 to as much as 37,500 psi although 
some modern high-presure machines are capable of 
producing pressures from 50,000 to 100,000 psi on 
the metal. 

Cold-chamber machines are normally produced in 
horizontal and vertical models. In the horizontal 
machine the metal is injected from a horizontal cyl- 
inder, Fig. 3, whereas in the vertical machine the in- 
jecting cylinder is upright, Fig. 4. Vertical machines 
available are capable of rates ranging from 60 to 300 
shots per hour depending upon the size of the cast- 
ing being made. Horizontal models available are 
capable of rates up to approximately 400 shots per 
hour or more. — 


Wide Range of Sizes Practical 


Size of Castings: Practical range of casting size 
and weight depends greatly upon the available pro- 
duction casting equipment. Generally, minimum cast- 
ing weight in zinc or copper-base alloys is something 
less than one-half ounce. Castings in aluminum or 
magnesium alloys weighing but a fraction of an 
ounce are also possible. Maximum weights of cast- 
ings which can be produced on standard machines are 
shown in TABLE 1 which covers the common cate- 
gories of die-casting alloys. 

In size, magnesium diecastings are limited to those 
with a maximum dimension in one direction of about 
36 inches. In aluminum alloys, Fig. 5, the maximum 
size is generally set at an overall of about 36 by 12 
by 9 inches although castings up to 84 inches long 
and over 1200 square inches projected area are on 
record. The majority of production castings, how- 
ever, seldom exceed five to ten pounds in weight or 
maximum dimension of 24 inches overall. 

Production: Owing to the high-capacity output of 
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Fig. 5—Group of aluminum-alloy diecastings showing range 
of designs and intricacy 





die casting machines, smell quantities of parts are sel- 
dom economical. Where quantity requirements are 
relatively high and design is suitable for the process, 
lowest possible cost can be achieved. The lowest 
practical production quantity which will justify use 
of die casting ranges from 1000 to 5000 pieces de- 
pending upon the particular design of the part to be 
cast and the metal to be utilized. 

Production cost is also tied in closely with the metal 
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Fig. 6—Left—Group of aluminum- . 
alloy diecastings used in McCul- 
loch gasoline engines 
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to be cast. Useful die life in casting varies with the 
melting point of the metal. Die life with copper- 
base alloys, which usually are cast at 1750 to 1800 F, 
ordinarily is expected to run from 10,000 to 75,000 
or more fillings. Core life with the same dies is 
lower, ranging from 6000 to 20,000 shots generally. costha Corin 
Die life when casting aluminum alloys is better, the weadi wh difficul 
lower melting point—1065 to 1165 F—permitting 100,- or impossible 
000 to 250,000 fillings. Zinc alloys are normally cast otherwise 

at 750 to 800 F and die life at this temperature is 
maximum—up to one million or more shots are pos- 
sible. 

Production is also determined to a degree by the 
type of die. Depending upon the type of part and its 
size, multiple-cavity dies can be used. From two to 
30 or more cavities can be filled at one shot. 

Pressure-Mold Castings: Developed as a result of 
war demand for mass production, pressure-mold cast- 
ings are in reality premiuin-quality diecastings. Pres- 
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Fig. 7 — Right — 
Simple cavity in 
one die half is 
possible with this 
part which is bent 
to shape after 


























Table 1—Maximum Weight and Area 





* 
: of Diecastings (a) (b) 
Alloy Weight Projected Area ; ‘ 
(Ib, max.) (sq. in., max.) 





Fig. 8—Movable core is necessary with the threaded part 


Copper-base ........65- 20t 250 

Aluminum .............- 30 625 A (a) whereas a stationary core can be used with (b). In 
Magnesium ............. 20 625 vertical casting, (a) would be favored owing to denser 
RR RES See PORES 35 800 metal as air would be entrapped with die (b) 





* Maximum values for standard equipment. In special 
cases and with special machines these values have been 
exceeded. 

t Standard machines are capable of injecting up to 40 
pounds of copper-base alloys but practical considerations 
such as hand ladling and heat dispersal with such large 
volumes make their use uneconomical and sometimes 
impractical. Certain manufacturers do not consider that 
more than 14 pounds in copper-base alloys can be eco- 
nomically die cast until improved die steels are available. 


not permissible) under x-ray control and must exhibit 
strengths which are not less than 75 per cent of 
test-bar values. Multiple-cavity dies cannot be used 
and design limitations are more severe than for com- 
mercial quality diecastings to insure maximum sound- 
ness. 

DESIGN CONSIDERATIONS: To achieve the maximum 
benefit from die casting methods, it is necessary to 
observe certain rules which avoid costly or impossible 
die designs. Because permanent steel dies are used, 


sure-mold castings are produced by the cold-chamber 
method using high-pressures. Produced under SAE 
Specification AMS 4292 (AAF 11347), these castings 
are made only in aluminum alloys Al3 (Alcoa), A43, 


A360 and A380 (iron in excess of 0.6 to 0.8 per cent 
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it is obvious that parts must follow many of the same 
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design limitations characteristic with permanent-mold 
casting. 

Design possibilities with die casting are almost un- 
limited, parts produced by these methods since their 
inception are too numerous to mention. Typical of 
present-day use of die-cast components are the en- 
gine parts shown in Fig. 6. As can be readily recog- 
nized, lowest possible die cost and consequently part 
cost are obtainable by adhering to maximum simplic- 
ity in design. The greater the quantity to be pro- 
duced, however, the greater are the opportunities to 
utilize tomplex die designs. to cost advantage in 
eliminating machining and other subsequent produc- 
tion operations. 

Parting Lines: To eliminate as much die sinking 
as possible the parting line or place where the die 
halves separate slould be established on a single 
plane parallel to the surface of greatest length. This 
also permits ejection of the part over the shortest 
possible .distance, a feature which facilitates produc- 
tion of satisfactory castings. 


a Flash Trimming Important 


Establishment of the proper plane of parting may 
often depend upon design features, the die casting 
machine used, die operation, tolerances, metal sound- 
ness, etc. It is desirable to visualize the final design 
result to determine the problems which may result 
from the normal flash which occurs at the parting line. 
Seldom should the parting be established at a sharp 
corner; it is much simpler to trim flash if it occurs 
just slightly below an edge which can be rounded. 
Frequently a bead can be used at the parting line and 
such design makes flash removal a simple, neat op- 
eration. Only where a part can be completed in one 
half of a die, Fig. 7, or where final machining op- 
erations can be utilized for flash removal should sharp- 
edge partings be considered. 

Where close tolerances are desirable without re- 
course to additional finishing operations, the parting 
plane may be critical. It is often desirable to locate 
elose-telerance portions so as to be produced in the 
solid portion of one half of the die rather than be- 
tween the two halves. An additional consideration is 
with pieces cast into the lower half of the die on a 


Fig. 9—A change in de- 
sign and parting line for 
this casting eliminates a 
slide (a) and permits 
production of a central 
projection (b) 
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vertical machine; where strength and density are pri- 
mary considerations, the parting line normally would 
be placed to avoid trapped air and porosity, Fig. 8. 

When costly die slides and movable cores can be 
avoided by use of irregular or “joggled” parting lines, 
deviation from the rule of flat partings can often 
be highly economical in die cost or production time 
and perhaps both. Such a case is shown in Fig. 9. 

Draft: To assure ready removal of castings from 
the dies, draft is required for all portions substan- 
tially normal to the parting line or parallel to the 
line of die movement. The same is true of cores or 


Table 2—Approximate Draft Values for Die- 








castings 
(Minimum, inches per inch of length per side) 

Alloy Side Walls!‘ —W—Cores?———— 
Depth Diam. 

Copper-base ~.........+. 0.015—0.020 0.015 0.015 

Aluminum .......+++++- 0.008-0.010 0.0063 0.001 
Magnesium .......eeee0% 0.0025 0.0033 0.0005 

eer. ee 0.002—0.005 0.003 0.003 
Lead and Tin-Base...... 0.010 0.0005 0.0005 





1 Greatest draft possible should always be used to reduce die 
wear, especially. where metal shrinkage would interfere in with- 
drawal. ~~. 

2 For cored holes through hubs and bosses where metal 
shrinkage may be severe, a draft of 3 to 5 degrees or more 
should be allowed. Depth of hole or core length values apply 
per side and are minimum for cores under 1 inch in diameter. 
Values for diameter apply per inch of diameter over 1-inch and 
are added to the basic value for core length. 

3 Holes under 1 inch require greater draft; for instance, % to 
%-inch holes should have 0.008-inch for aluminum and 0.004- 
inch for magnesium per inch of length per side, minimum, and 
1/10 to %-inch diameters, 0.010-inch for aluminum and 0.005- 
inch for magnesium per inch of length per side, minimum, and 
0.025-inch per inch of depth in magnesium and double the 
amount for aluminum. 


slides. Typical draft values normally employed for 
various materials are tabulated in TABLE 2. Minimum 
values are shown in the table but where function and 
design permit, greater drafts should be allowed. 
Generous drafts extend die life considerably by elim- 
inating to the greatest extent possible natural core 
and die wear. The poorer the bearing qualities of 
the metal the more important generous draft becomes. 
Generous draft permits easier withdrawal, eliminates 
possible distortion in removal and assures the best 
surface quality obtainable. For ribs of %-inch or 
greater thickness, a minimum draft of 3 degrees is 


! 











desirable. Where narrower ribs are necessary, as 
much as 15 degrees of draft per side may*“be re- 
quired. 

Wall Sections: As is generally true in the design 
of all castings, wall sections should be as uniform 
as possible. Uniformity of wall thickness is extreme- 
ly important and should be adhered to closely to avoid 
undue shrinkage variations and warpage. Where walls 
must vary somewhat, gradual blending should be used 
to make satisfactory transitions. A good rule is to 
make the length of tapered section greater than four 
times the difference in wall thicknesses. To permit 
the most rapid cooling and, hence, casting cycle, the 
lightest wall feasible is generally recommended. In 
general, the walls of diecastings should fall within 
the practical range of 1/16-inch to 5/16-inch. Ex- 
tremely heavy walls will result in voids and porosity. 
The limits of wall dimensions generally practicable 
in the die casting of various alloys are shown in 
TABLE 3. 


Shrink Avoided by Design 


Where concentrations of metal such as bosses or 
heavy ribs are utilized, the unequal shrinkage com- 
pared with that of adjacent thin walls results in some 
shrinkage on the wall surface. These shrink marks 
or “shadow-hollows” may -be undesirable and in cases 
where the metal volume cannot be reduced, the 
shrinkage can often be masked by low ribbing or low- 
relief designs. As a rule, shrink marks seldom oc- 
cur with walls over 0.100-inch in thickness. 

Large, plain flat walls should be avoided wherever 
a perfect, unblemished area is desired. To eliminate 
the cost of rejects from imperfections natural in such 
surfaces, it is recommended that they be crowned, 
curved, or broken up by beads, steps or low relief. 

Coring: To assist in attaining uniformity of sec- 
tion as well as for providing holes, coring is widely 
employed, Fig. 10. Use of cores as “metal savers” 


Fig. 10—Outboard motor cylinder block cold-chamber die 
cast from aluminum with steel cylinder wall inserts 








and to provide uniform walls in a casting assures 
maximum economy in design and eliminates heavy 
portions which are inherently subject to shrink poros- 
ity which reduces overall strength. 

Fixed cores which form an integral part of the 
die halves and have axes parallel to die motion are 
least expensive and produce the most accurate results. 
It is possible, however, to utilize movable corepieces 
which slide on or within the dies. Large, deep holes 
should almost invariably be cored for maximum eco- 
nomy but small holes can often be drilled or punched 
with equal or better economy. Holes may be designed 
in almost any relationship, Fig. 11, but where multi- 


Table 3—Section Limits for Diecastings 














_ Cnches) 
‘Wall Section Thickn 
Alloy Min Small Parts Min Large Parts Maximum 
Copper-base ..... 0.031 0.062 0.500 
Aluminum ....... 0.040 0.080 0.500t 
Magnesium ...... 0.031* 0.062 0.5001 
Ne + eescseceosne 0.015 0.050 0.500% 





* Where area to be cast does not exceed 10 sq in. Practical 
section thickness for walls up to 0.130-inch is usually set at 
approximately one-thousandth the projected area to be cast. 


t Sections greater than 0.150-inch are rarely required. 


t Sections up to 1% inches have been cast and are satisfac- 
tory where some voids are permissible. Walls over %-inch are 
rarely economical. 


ple-cavity dies are used, the number of sides from 
which cores can be applied is distinctly limited. 

For maximum core life, the diameter-to-length 
ratio should be kept small. Large cores withstand the 
heat and mechanical abuse much longer than small 
ones. Generally, cored holes can be designed to have 
depths up to five times the diameter in zinc, lead 
or tin-alloy castings and up to three times the di- 
ameter in aluminum, magnesium or copper-base alloys. 
These depths are based upon the minimum draft al- 
lowable. With holes over 14-inch where a more 


Fig. 11—Group of copper-base alloy parts showing deep 
recesses and intricate coring obtained by means of punches 
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generous draft can be use? say 0.025-inch or more 
per inch per side, lengths of cored hole up to eight 
and occasionally ten times diameter can be produced. 
Where the core can be supported on both ends these 


Table 4—Minimum Core Diameters 








(inches) : 
Alloy Diameter 
GO | brie Sd cbwandien ds cecuscadesyans 3/16 
DED Kath Gas 4d nuns tities bee carceebaces 3/32 
SEEN be cu d's e eb ee0n desbdaens Ritene 3/32 
MEE DEDROBdbeshetvovbeksabonaabeeneeons 1/32 





depths are more easily and economically obtainable. 
With adequate support even longer holes have been 
produced. For instance, in a die cast magnesium mani- 
fold in which a series of outlet ports permitted sup- 
port from side cores, a hole 0.218 to 0.299-inch in di- 
ameter by 10.750 inches long has been successfully 
cast in production. The approximate minimum size 
of core which can be used with various materials is 
shown in TABLE 4. 

Cores which intersect or form a joint in a part 
are feasible, Fig. 12, but often may form a flash 
which cannot be readily removed. Collapsible core- 
pieces can be used to produce special holes not other- 
wise possible to cast but are seldom economical. 

Corner Radii and Fillets: Wherever possible, out- 
side corner radii of parts should match internal fillet 
radii to maintain uniformity of section. If sharp out- 
side corners must be used, a minimum radius of 0.015- 
inch should be specified for economy. Because it is 
difficult to sink a sharp corner into a die (other than 
those produced at the parting line), it is recommended 
that such corners be rounded and that the radius 
never be less than 1/16-inch. The top edges of ribs 
and webs should be generous and a ful! radius is de- 
sirable wherever possible, Fig. 13. 

Sharp internal corners in diecastings (external 
corners in dies) are detrimental. Fillets facilitate the 
flow of metal in the dies and lengthen the die life 
considerably. To avoid overlarge fillets which may 


Fig. 12 — Below — Cold- 
chamber aluminum carbu- 


Fig. 13 — Right — Gasoline 
engine cylinder head 


retor diecasting shows intri- showing thin, closely 
cate intersecting coring spaced ribs as cast requir- 
utilized ing no machining 





MACHINE DESIGN—November, 1949 


CO 


create shrink voids, a general formula has been re- 
commended: Make the radius approximately equal 
to one-third the sum of the two adjacent wall thick- 
nesses. With magnesium diecastings, however, an 
exception exists and generally fillet radii should be 
equal to the sections joined. 

Bosses: Since in diecasting design the lightest 
possible walls are desirable, it is generally necessary 
to provide bosses or hubs at points in the part where 
fasteners are to be used or mating parts positioned, 
Fig. 14. Minimum wall sections practical should be 
used and where additional strength or rigidity is 
desired, reinforcing ribs can be used along with bosses. 
Such ribs also facilitate metal flow to the bosses. 
Wherever possible, all bosses should be on the same 
side of the casting to aid adherence to one die half 
for ejection. 

To accommodate fasteners, bosses may be tapped 
from a cored hole. Boss and hole location will be ac- 
curate and the usual countersink for tapping can be 
incorporated with the core. Where cores are not 
advisable or practical, it is possible to provide drill- 
points where such are deemed desirable. 


Recesses to be Avoided 


Recesses: All design innovations which will elimi- 
nate any recessed or undercut portions in the direc- 
tion of die or core travel should be explored tho- 
roughly prior to use of such details. Undercut and 
recessed portions can only be formed with expensive 
dies and as a result of complexity, useful die life is 
also shorter. Though recesses can be formed, eco- 
nomy is best served by design to eliminate them 
wherever possible. 

Where external undercuts are at right angles to 
the parting line, a stationary core in the die can 
often be used by judicious selection of a parting line. 
Where the recess interferes with parting or falls 
at right angles to the line of die travel, a slide or 
core is usually required, Fig. 9. Internal undercuts 
are most difficult and normally necessitate the use 
of loose pieces, “knockouts” or collapsible cores. 














Table 5—Selector for Die Casting Alloys* 








Aluminum Alloys 


Selection Factor ASTM Nos. 


Copper Alloys 
(Brass) 





Zine Alloys 
ASTM Nos. 
21, 23, 25 


Magnesium Alloys 
ASTM Nos. 
12 and 13 








Mechanical Properties 

















Tensile strength .............++. 3 1 (strongest) 3 2 
Impact strength ........-+eeee0. 3 1 (toughest) 3 2 
INET Swagt Se ewece ssbcocsees 4 1 (most ductile) 3 2 
Dimensional stability ........... 2 1 (most stable) 3 3a 
Resistance to cold flow ......... 2 1 (most resistant) 2 3 
i i io veadaet we oss 46 3 1 (hardest) 3 2 
Corrosion resistance ............ 3 1 (most resistant) t 2 
Physical Constants 
Electrical conductivity .......... 1 (highest) 2 3 2 
Thermal conductivity ........... 1 (highest) 2 4 3 
WESTIE BOIGED «oc v.kdic dnb ccssaciic 2 3 (highest) 2 1 (lowest) 
Weight, POF CU M. 2. .cscecccess 2 4 1 (lightest) 3 
Casting Characteristics 
Ease, speed of casting ......... 2 3 2 1 (easiest) 
Maximum feasible size .......... 1 2 1 1 
Complexity of Shape ............ 1 2 1 1 
Dimensional accuracy ........... 2 3 2 1 (most accurate) 
Minimum section thickness ..... 2 3 2 1 (thinnest) 
Surface smoothness ............. 2 3 2 1 (smoothest) 
Cost 
Die coste 2 3 2 1 Cowest) 
Coad PEP BOUND vn ck iodedis dtwrde 2 4 1 3 
oo rr eee 2 3 2 1 (lowest) 
Machining cost .. 2 3 1 1 
PONG GOA. bi éaiwit yen dave 3 2 3 1 (lowest) 
ee DOP ORD: ons ne vewdacdeace 2 3 2 1 (lowest) 
Use 
Extent of application ........... 2 4 3 1 (most used) 





* Courtesy New Jersey Zinc Co. 


« Through the use of a low temperature annealing treatment, Alloy No.23 can be made virtually siable in dimensions. 

> A low melting point is favorable in reducing die cost and upkeep and facilities casting. 

© Dies for casting the low melting point alloys are least expensive and have longest life, 

“ Includes polishing and buffing expense as well as ease of applying all types of commercial finishes, both electrodeposited and organic. 
* Based on die, material and fuel costs, production speed and machininz and finishing costs. 


These should be avoided if at all possible and ordi- 
narily are only feasible where quantity permits the 
additional die cost. The most economical method for 
obtaining internal reliefs or grooves without resorting 
to expensive collapsing punches is by use of inserts. 
Die-cast rings of proper design can be slipped onto 
the punch and cast into place, Fig. 15. Owing to the 
chill effect from the punch, the insert does not adhere 
and can be machined out in a simple operation. 

Inserts: The use of cast-in inserts extends also to 
a variety of machined, formed stamped, or cast pieces 
which are to become an integral part of a design. An 
adequate amount of material must be provided around 
the insert for support and design should usually be 
such that solidification contraction of the metal ex- 
erts the desired locking force. Heavy knuris, holes, 
grooves, slots or other grip surfaces are desirable. 
Studs should be designed to have a shoulder surface 
slightly above the cast metal to eliminate edge flash 
from entering the threads and the possibility of pull- 
ing out under load. Wherever possible a flange 
shoulder should be used on the stud to permit sealing 
off the metal and to add strength. 

Often, where coring is impossible, special diecast- 
ings, tubes, etc., may be cast-in to achieve the desired 
design result. Where inserts are to be used, care 
in the selection of material combinations must be 
exercised to prevent galvanic action. 

Threads: Plain studs may often be cast onto a 
part for fastening purposes. Generally, these should 
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be left plain and riveted or gripped with a fastener 
which requires no threads. Threaded cast studs are 
generally weak. External threads under 34-inch as 
a rule must be machine threaded, cast threads rarely 
being economical. Generally, where threads are 
coarser than 24 pitch and over %-inch in pitch di- 
ameter, casting is feasible. Where external threads 
can be cast split across a parting line, cost is not 
increased but is where a loose piece must be inserted 


Fig. 14—Intricate vacuum cleaner aluminum casting weigh- 
ing about five pounds. Thin walls, bosses, drillpoints, and 
ejector locations are easily discernible 
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Fig. 15—Section through a flight instrument housing shows 

insert of same alloy as housing die cast in place, left. Right, 

assembly shows smooth internal groove obtained by re- 
moval of insert by machining 


and removed from each casting to form a flashless 
thread. 

Markings: Wherever any type markings are desired 
on diecastings the specification should be for raised 
design. Depth of markings should not exceed their 
face width, a ratio of 1.5 to 1 in depth to face width 
being an economical maximum. Depressed lettering 
on the casting requires exceedingly expensive die 
work. Lettering, of course, should occur only on 
surfaces parallel to that of the parting line to avoid 
special slides for ejection. Draft angle for lettering 
or markings should be 20 degrees or greater. 

Ejector Locations: A variety of means are used 
to permit rapid, positive ejection of castings from 
the die cavities. Most commonly used are ejector pins, 
Fig. 3. Although the designer will seldom know 
where ejectors are to be used, it should be kept in 
mind that wherever such pins occur in the die face 
a flash will result. Any surface which must be free 
from such marks should be so indicated. Occasionally, 
special ejector lugs are cast onto a part to permit re- 
moval without marking or deforming. The result of 
ejectors can be seen in Fig. 14. 


Premium-Quality Casting Design 


Pressure-Mold Castings: The design of pressure- 
mold diecastings follows closely that of ordinary com- 
mercial castings except that uniformity of section 
is imperative. Design must avoid any details which 
induce undesired turbulence and general design must 
be simple as possible. Conditions such as sharp 
corners, raised lettering, cast-in inserts, cores in 
the path of the gate entry, and cast threads except 
opposite the gate are not acceptable. Maximum sec- 
tion is %s-inch, except in special cases. 


MATERIALS: Although alloys of lead and tin can be 
readily die cast, they seldom find application in ma- 
chine design. Modern zinc alloys, which are die cast 
at 750-800 F, find the widest usage in general de- 
sign where minimum weight and high-temperatures 
are not important factors. Strength of zinc alloys is 
higher than that of any other die casting alloys 
except the copper-base alloys. Zinc alloys can be 
readily finished by almost any commercial method. 
Use at temperatures above 300 F is not recommended. 
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Fig. 16—Unusual ball retainer for an antifriction bearing 
die cast in silicon-bronze alloy 


Contact with steam or water generally results in 
breakdown. 

Owing to higher melting temperatures, aluminum, 
magnesium and copper-base alloys are more expensive 
to cast than zinc alloys, generally in the sequence 
shown. Aluminum and magnesium alloys are very 
stable and most often are selected for low-weight 
applications, for cases where temperatures over 300 F 
are encountered, or for corrosion resistance. 

Copper-base alloys offer maximum strength parts 
but have the adverse characteristic of a high melting 


Table 6——Diecasting Tolerances* 
(Minimum, plus or minus) 








Alloy One Dimension Minimum Total 
(inch per inch) (inches) 
Copper base ......... 0.003 0.005 
Aluminum ..........+-. 0.0015 0.002 
Magnesium .......... 0.0015 0.002 
NG ipa iid otndhiie 0.001 0.0025 





* Tolerances apply to dimensions formed within cavi- 
ties of solid dies. Dimensions affected by die parting 
line or moving parts require an additional tolerance of 
plus 0.003 to 0.010-inch. 


point. Die life is short and surface quality of castings 
is not as good as with the other alloys. Owing to 
the fact that less overall heat is dispersed through 
the die, castings with average or light walls are most 
economical to cast, Fig. 16. Copper-base alloys are 
utilized primarily for castings where strength, hard- 
ness, or corrosion resistance are important in design. 
Ordinary die casting brasses or bronzes afford tensile 
strengths ranging up to 85,000 psi. The aluminum 
bronzes increase this range to around 100,000 psi. 
The silicon bronzes, though lower in physicals, have 
the highest castability and are used where thin sec- 
tions must be filled. 

Comparator data in TABLE 5 are presented in 
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Fig. 17—Diagrammatic sketch showing average production tolerances that can be maintained with alum- 
inum die casting. .Tolerances for zinc are about half these values and for copper-base alloys, about double 


order to show the general factors for selection. 


TOLERANCES: Generally, die casting offers closer 
dimensional tolerances than any other production 
casting process producing comparable results. As 
is true with any design, tolerances should be held to 
a minimum only on the dimensions which so require. 
Longer die life and greater economy result where 
generous tolerances are possible. 

On fractional dimensions which are not critical, a 
total tolerance of plus or minus 0.010-inch is gen- 
erally assured on lengths up to about 6 or 7 inches 
or 0.0015-inch per inch over 7 inches and need 
not be indicated. Closest tolerances can be held on 
portions which are formed within solid portions of a 
die. Dimensions across the die parting line are 
normally about double. Average commercial toler- 
ances for die castings of various materials are shown 
in TABLE 6. In Fig. 17, tolerances are depicted for 
various commonly encountered die arrangements. The 
tolerance on flatness of surfaces is generally obtained 
by the formula 0.00152, where z is the longest dimen- 
sion of the flat surface, in inches. 

Some warpage occurs in die casting both on ejec- 
tion from the die and on cooling. Where heat af- 
fected metals such as magnesium are cast, warpage 
ordinarily does not exceed 0.005-inch per linear inch 
or more than 0.015-inch total in any dimension of 8 
inches with a minimum to be expected of 0.005-inch. 

Smoothness of surfaces on die castings depends 
greatly upon the metal cast and especially its melting 
temperature. Low melting metals such as zinc pro- 
duce castings with excellent surfaces which require 
little and, in some cases, no special finishing. Up 


through the aluminum and magnesium alloys surface 
finish or roughness to be expected in commercial runs 
of castings ranges from 40 to approximately 100 mi- 
croinches, rms. To assure the smoothest surface on 
all exterior portions of a casting, it is recommended 
that a draft of at least 5 degrees be specified. 

With the higher melting point metals surface rough- 
ness is somewhat greater owing to heat checking of 
the die surfaces under the enormous pressures utilized. 
With new dies copper-base die castings have surfaces 
equal to or better than that found in permanent-mold 
casting. However, as dies are used and heat check- 
ing results in fine cracks in the die surfaces, the 
meta] is forced under pressure into the cracks and re- 
sults in corresponding raised veins on the casting sur- 
faces. Ordinarily these veins can be removed with 
an average amount of polishing. 

Collaboration of the following organizations in the 


preparation of this article is acknowledged with much 
appreciation: 


Aluminum Co. of America (Fig. 5) ..... Pittsburgh, Pa. 
American esium Boa cece TRA Cleveland, O. 
Dow Chemi aoe Magnesium Div....... Midland, Mich. 
Harvill Mfg. Co. (Figs. 7, 9 and ov ved Corona, Calif. 
Hydraulic Press Mfg. Co. (Figs. 2, 3 Ih Ay a A 
Hydropress Inc. (Fig. 4) .........---. New York, N. Y. 
Jack & Heintz Precision Industries (Fig. 15) 

ES I PP a ie ETS YORE: ° UNSURE EPR Sevens, - 
OS'S EIN ETS EF Se RA cago, 
Lester-Phoenix Inc. ..................... Cleveland, O. 
McGill Mite. Co ein a sis oy, caaien, Sel. 
Miller & Payor fot | algae *Chaveland, O. 
Milwaukee Die Casting Co. (Fig. 8) ne se 









Fig. 1—External view 
of the new self-ener- 
gizing disk brake 
showing the com- 
pact, neat design 
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INCE the introduction of the hydraulic auto- 

motive braking system some twenty-five years 

ago, the trend to heavier, faster cars has multi- 
plied the braking effort required to stop a vehicle 
safely. With heavier cars moving at higher speeds, 
brakes obviously must be capable of absorbing much 
more heat energy, which in turn accentuates the 
problems of “fade” (decrease in coefficient of friction 
of the lining to increase in temperature) and “loss of 
reserve” (greater pedal travel required to obtain brak- 
ing effect when the drum expands away from the 
lining due to increase in temperature). 

Recent developments and progressive changes in 
conventional hydraulic brakes to meet these prob- 
lems consisted mainly of: (1) The two-cylinder brake 
which provided greater fade resistance and more sym- 
metrical lining wear; (2) the substitution of more 
rigid cast-iron drums for the original stamped steel 
type providing greater reserve and better wearing 
characteristics; and (3) the use of linings bonded to 


MACHINE DESIGN—November, 1949 





Wichita City Library 


is . . « introduced by Chrysler is a major advance in automotive field 


shoes with a special adhesive under heat and pressure, 
resulting in about 15 per cent more breaking area, 
longer brake life and reduced scoring of drums. How- 
ever, the first real major advance in automotive brake 
design, now making its appearance on Chrysler Crown 
Imperial models, is the self-energizing disk brake, 
Fig. 1. Claimed advantages include more braking ef- 
fect for the same size brake, less pedal pressure for 
the same amount of braking, more successive high- 
speed stops without noticeable increase in pedal pres- 
sure or reduction in braking effect, less pedal pres- 
sure when descending hills with continuous brake ap- 
plication, and automatic self adjustment throughout 
the life of the linings. 

A brief description of the principle involved, design 
of the brake and the various components will show 
how these results are achieved. Basically, the self 
energizing disk brake utilizes two 12-inch cast-alumi- 
num pressure plates in the form of annular rings 
inside a cast-iron brake housing. To obtain braking 
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the plates are moved apart along the axis of the 
housing until brake lining segments bonded’ to the 
outer surfaces of the plates contact the inside flat 
surfaces of the rotating housing. When the outer 
pressure plate is rotated with respect to the inner 
plate by movement of the cylinder push rods, Fig. 2, 
steel balls are forced up opposing “ramps’’, thereby 
spreading the plates to make contact between the 
lining segments and the housings, Fig. 3. 

The wheel is bolted to the outer housing and both 
housings carry forty radial fins to provide maximum 
cooling area. The inner housing has a 94-inch di- 
ameter opening which is covered by a stamped-steel 
dust shield after the brake has been assembled to the 
car. Cast-aluminum pressure plates or rings, about 
14-inch thick, have six equally spaced ball ramps, 
with 35-degree pressure angles, with a pocket at the 
foot of each ramp for a %-inch diameter steel ball, 
Fig. 3. Two hydraulic cylinders are mounted on the 
inner pressure plate in such a way as to permit their 
pushrods to exert a combined rotational force against 
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Fig. 2—Above—Cross section showing the hydraulic cylin- 
der and pushrod assembly 


Fig. 3—Right—Cross section of brake showing balls and 
pockets which actuate the brake 


Fig. 4—Below—View of both halves of the brake assembly 
with locating spider in place 
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the outer pressure plate to start the braking action. 
To provide the desired ratio of braking effect be- 
tween front and rear wheels, 114-inch cylinders are 
used on front brakes and 1-inch on the rear. A full 
lining is not used on the plates because it has been 
determined that an interrupted design has better 
cooling characteristics. Each segment is about 4 
inches in length by %-inch in thickness, and with two 
pressure plates acting, the brake has about 30 per 
cent more lining area than the conventional 12-inch 
shoe type brake. 

Four slots in each pressure plate serve as locating 
recesses for the spider anchors, Fig. 4, the fit be- 
tween the ends of the anchors and the slots preventing 
the plates from moving radially or off center. The 
malleable-iron spider is bolted to the steering knuckle 
on the front wheels and to the axle housing on the 
rear wheels, functioning as both a locater and anchor 
for the pressure plates. A spring-loaded plunger is 
located at the outer end of each of two adjacent an- 

(Continued on Page 182) 
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LUMINUM extrusions offer many possibilities 
that aid in the development of economical de- 
sign and the reduction of fabrication costs. 

Engineers long accustomed to the use of rolled struc- 
tural shapes and formed sheet sections are taking 
advantage of this important tool of engineering design. 

Because extrusion dies are relatively inexpensive, 


special extruded sections such as illustrated in Figs. NS eS 


1, 2 and 3 can be tailored to meet economically the 
needs of the design from the standpoints of utility, 
strength and stiffness. They can be designed to per- 
mit or facilitate joints with other members by adding 
flanges or ribs, or by changing section thickness. 
Metal may be placed where it will do the most good, 
and wall thicknesses of sections in aluminum extru- 
sions may vary within broad limits. Several standard 
rolled sections often can be replaced by a single 
extrusion. Thus, overlapping metal sections are elimi- 
nated, the cost of joining is saved, and the resultant 
extruded member is simpler and often stronger than 
the built-up assembly. 

Some typical examples of how aluminum extrusions 
replaced competitive materials are shown in Figs. 4, 
5 and 6. Fig. 4 shows how a rolled shape was re- 
designed as a single aluminum extrusion. By adding 
ribs, lugs, pads, etc., extrusions can be tailored more 
economically than roll-formed sheet sections to meet 
specific design requirements and, by varying sec- 
tion thickness, they can often be made stiffer and 
stronger for equal weight. 

Welded sections may be redesigned as one-piece 
aluminum extrusions, with resultant improvement in 
strength and dimensional accuracy, as illustrated in 


Fig. 1—Extruded aluminum rolls used in textile machines 
are typical examples of design possibilities 


Fig. 2—Below—Astradome for airplane nose employs o 
flange formed from an aluminum extrusion. Photo, cour- 
tesy Beech Aircraft Corp. 
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Design factors and tolerances 


By H. V. Menking 
Reynolds Metals Co. 
Louisville, Ky. 











Fig. 3—Above—Extruded aluminum tail gate hinge 


Fig. 5. Similar advantages are gained from rede- 
sign of brazed or crimped sections. Such extruded 
shapes, however, may require thicker walls than 
sections formed from sheet or tubing. 

Extrusions cut to short lengths may be used to 
replace short castings, forgings or screw machine 
parts having uniform cross section in one direction. 
Fig. 6 illustrates a typical example. 


MANUFACTURING LIMITATIONS: Limitations of ex- 
truded shapes with respect to size, weight and types 
of shape are as follows: 

Maximum Cross-Sectional Area: Sections generally 
considered commercial are governed by a circum- 
scribing circle approximately 12 inches in diameter. 
A limited number of 5500-ton presses available in 
this country can handle sections circumscribed by a 
17-inch circle. 

Section Thickness: Wall thickness of extrusions 
may vary from about .050-inch to several inches, de- 
pending on circumstances. sae 

Ratio of Thickness to Width: The permissible thick- 
ness to width ratio of a section depends on the alloy 
used. The softer alloys can be extruded to thinner 
walls than can medium and high-strength alloys. For 
example, the minimum thickness for a shape about 
8 inches wide is vs-inch for 3S and 63S alloys but 
is 4-inch for 14S alloy. 

Minimum and Maximum Weights per Foot: Weight 
of an aluminum extrusion is governed by the limits 
of the extrusion ratio, which is the ratio of cross- 
sectional area of the cast extrusion ingot to the cross- 
sectional area of the extruded shape. This ratio 
should not be smaller than 16:1 nor greater than 45:1. 
Within these limitations the weight per foot of alu- 
minum extrusions can normally range from an ounce 
or less to about 20 pounds, which corresponds to a 
cross-sectional area of over 15 square inches. 

Maximum Length: Length of aluminum shapes is 
limited by heat treating and shipping facilities; it 
also depends on the weight per foot of the section. 
In general, 40 feet is considered the maximum length 
but lengths up to 80 feet can be furnished when heat 
treatment is not required. 


TYPES OF EXTRUSIONS: Aluminum is extruded in 
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Fig. 4—Extrusion can be tailored to permit increased sec- 
tion thickness where required more readily than conven- 
tionally formed member at left 





Fig. 5—Welded assembly may be redesigned for extrusion 
at right, reducing cost and increasing strength 





Fig. 6—Small forgings, castings or parts machined from bar 
stock, left, may permit redesign to an extruded shape, 
right, if cross section is symmetrical along one axis 


the form of rod, bar, tubing, standard structural 
shapes and a wide variety of special shapes. Such 
special extrusions are classed, according to degree 
of difficulty of production, as solid, semihollow or 
hollow shapes. For a given weight per foot of length, 
the price of an extrusion depends largely upon this 
classification. 

Semihollow shapes are defined as sections in which 
any part of the cross-section partially encloses a void 
having a ratio of the area of the void, V, to the 


square of the width, w, of the gap as follows: 


Gap Width Ratio 
(inch) (V/w?) 
.030 to .062 Over 1% 
.063 to .123 Over 2 
.125 to .249 Over 3 
.250 to .499 Over 4 
.500 and greater Over 6. 


In the case of higher ratios, the shapes may some- 
times be extruded with the leg open and then closed 
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Fig. 7—Examoles of extrusions which are difficult to pro- 

duce. Conditions to be avoided include very thin sec- 

tions with large circumscribing circle, semihollow sections 

with. unbalanced tongues, extreme thickness variations, 

and hollow shapes with unsymmetrical voids or in- 
adequate section thickness 


in a subsequeht rolling operation. When the tongue 
ratio is extremely high this method may no longer 
be applicable, and semihollow sections of this type 
may require being extruded in the same way as hol- 
low sections. 

Both semihollow and hollow shapes are more costly 
than simple solid shapes, but their advantages often 
outweigh the additional cost. In choosing between a 
hollow shape and a section built up from two or more 
simple extrusions, the designer should keep in mind 
that hollow shapes cannot be extruded as thin as 
solid sections, nor can they be extruded in the highest- 
strength alloys such as 24S, 14S and 75S. 

On the other hand, assembly cost of hollow sections 
is much lower; there is no need to consider mating 
fits and tolerances of component sections. Moreover, 
the integral hollow shape is usually superior to the 
built up shape in strength and dimensional accu- 
racy. A circumscribing circle of about 6 inches is 
generally accepted as the maximum for hollow shapes. 

Special production equipment permits the extru- 
sion of shapes in which the initial cross section is 
reduced to a smaller cross section at some point along 
the length. Such shapes are called stepped extrusions 
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or tapered extrusions, depending on whether the 
change in cross section is abrupt or gradual. At pres- 
ent, they are limited to aircraft wing spars and similar 
applications. 


DESIGN FROM MANUFACTURING STANDPOINT: Re- 
quirements of die design and other manufacturing 
considerations make it difficult to extrude certain 
types of sections, typical examples of which are shown 
in Fig. 7. These are as follows: 

1. Thin-walled shapes with large circumscribing 

circles, such as Sections a and k in Fig. 7, are diffi- 

cult to straighten. A slight increase in wall thick- 
ness, or stiffening ribs as indicated in k by dotted 
lines will remedy this condition 

2. "Shapes requiring large overhanging die tongues, 

as illustrated in Sections a, b, i, and j of Fig. 7, 

create difficult .problems in die design. The twisting 

action of the aluminum metal flowing by the die 
tongues, such as tongue b in Section a, may cause 
die breakage. Section i shows an unbalanced tongue; 

Section j the preferred, balanced tongue. The en- 

trance to the tongue should be well rounded and, 

if possible, the width of the tongue gap (shown as w 

in Sections a and b) should be increased 

3. In shapes with several adjacent die tongues such 
' as a, b and c in Section a, an increase of section 

thickness, t, between the tongues, is desirable 

4. Section d shows extreme differences of section 

thickness. To permit control of the metal flow, the- 

length of the thin protruding legs should not exceed 

10 times their thickness. Commercial dimensional 
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tolerances on these thin legs are difficult to main- 
tain 

5. In Sections e and f, which show severe variations 
from thick to very thin cross sections, straightness 
and flatness are hard to- maintain. Waves tend to 
form on the thin end of Section e; a blunt end shown 
by dotted lines would alleviate this condition. 
In Section f, a smaller difference in section thick- 
ness would facilitate flattening of the thin web 
6. In multiple-hole hollow shapes, adequate thick- 
ness between holes is necessary. In Section c, for 


ded at the tongue gap. The dotted line indicates the 
open position in which the leg will be extruded, to 
be closed by a rolling pass after extrusion 

8. In very thin shapes, such as Section 1, a gener- 
ous fillet radius helps to maintain straightness 
tolerances 

9. The metal flow of heavy unsymmetrical hollow 
shapes, such as Section mn, where the void is near 
the edge of the section, is difficult to control. Ex- 
trudability is improved if a second void, as indicated 
in dotted lines, is added. The closer a hollow shape 


approaches uniform wall thickness, as illustrated by 


instance, the center web should be increased to %-in. 
Sketch m, the more readily can it be extruded. 


7. Section g with a long narrow tongue flanked 
by a heavy mass of metal is extremely difficult to 
produce. The preferred design, which should be ap- 
proached as closely as possible, is shown in Section 
h. Tongue width is increased, tongue depth reduced, 
the thick section is narrowed down, and a radius ad- 


While most of the shapes illustrated in Fig. 7 may 
nominally fall within fabricating limits, they should, 
as far as feasible, be modified as suggested in the 
interest of greater economy and better service. 


Table 1—Tolerances for Cross-Sectional Dimensions 


‘ Allowabi: Deviation from Specified Dimension! 


Where less than 75 per cent of the dimension is Metal?.* 
Where 75 per : 


cent or more -250-.624 -625-1.249 1.250-2.499 2.500 inches 

Specified of the dimen- inch from inches from inches from or more from 

Dimension sion In metal base of leg base of leg base of leg base of leg 
(inch) (ineh) (inch) (inch) (inch) (inch) 
Up thru .124 +006 +.010 +.012 +.014 +.016 
0.125— 0.249 +.007 +.012 +.014 +.016 2.020 
0.250- 0.499 +.008 +.014 +.016 +.018 +.022 
0.500- 0.749 +.009 +.016 +.018 +.020 +.026 
0.750— 0.999 +.010 +.018 2.020 2.022 +.030 
1.000- 1.499 +.012 +0.20 2.022 +.026 .034 
1.500— 1.999 +.016 +.024 +.028 +.034 +.050 
2.000— 3.999 +.024 +.032 +.036 +.048 +.064 
4.000- 5.999 +.034 +.042 +.050 +. 064 +.088 
6.000— 7.999 +.044 +.054 +.062 +.082 +.112 
8.000— 9.999 +. 054 +.064 +.074 .100 +.136 
10.000-11.999 +.064 +.074 +.088 +.116 +.160 
12.000—13.999 +.074 +.084 +.100 +.134 2.184 
14,000-14.999 +.080 +.090 +.106 +.142 +.196 


1 The tolerance applicable to a d'mension composed of two or more component dimensions is the sum of the tolerances of the 
comporent dimensions if all of the component dimensions are indicated. 

2 At points less than \-inch from base of leg. the tolerances <hown for 75 per cent metal are applicable. 

* Where the space is completely enclosed (hollow shapes), the tolerances for 0.250 to 0.624-inch dimensions are applicable. 

4 When wall thickness completely encloses a space (hollow shape) 0.11 sq in. and over, tolerance is + 10 per cent with 
max +0.060, min +0.010-in. 
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Fig. 9—Lightweight locomotive crosshead shoe, machined 
from an extruded aluminum shape, reduces unbalanced 
reciprocating weight 


Large cross sections which are beyond maximum 
extrusion size, that is, which do not fall within a 
12-inch circumscribing circle, can sometimes be 
extruded to a size near that desired and finished in 
a secondary roll-forming operation by flattening or 
bending. 

DIMENSIONAL TOLERANCES: Although extruded alu- 
minum shapes minimize and often eliminate the need 
for machining, they do not possess the dimensional 


Table 2—General Tolerances 





Type of Dimensions to Which 


Tolerance Applies! Tolerance 





Straightness? Circumscribing circle dia’: 
up through 1.499-in.......+0.0500-in, per ft. 
for min thickness‘ 
up through 0.094 








up through 1.499-in.......+0.0125-in. per ft. 
for min thickness 
0.095 and up 
1.500-in. and up..........+0.0125-in. per ft. 
Twist? Circumscribing circle dia%: 
up through 1.499-in....... +1° per ft. 
1.500-2.99-in. .......02005 +%° per ft; 5° total 
3.000-in. and up..........+%° per ft; 3° total 
Contour Deviation from specified. ...+0.005-in, per inch 


of chord width 
(+0.005-in. min.)& 























Corner and Sharp corners ............. + ¢-in. 
Fillet Radii Specified radius up 
through 0.197-in. ........,y-in. 
Specified radius 0.188- 
OR, GRE Dc cece cv Fecesvc +10 per cent 
Angles Min. specified leg 
thickness 
Under 0.188-in, .......... +2° 
0.188 to 0.750-in. ........ +1%° 
0.750-in. to solid.........+1° 
Flatness +0.004-in. per inch 
4 of width 
(+.004-in. min.) 
Surface Rough- 
ness¢ Section thickness: Max. depth of defect: 
up through 0.063-in. ...... 0.0015-in. 
0.064-0.125-in, 2... ceeeeee 0.002-in, 
0.126-0.188-in, ........+... 0.0025-in. 
0.189-0.250-Im, 22... ee eees 0.003-in. 


0.251-in. and up.......... 0.004-in. 





1 These tolerances are applicable to the average shape. Wider tolerances 
may be required for some shapes, and closer tolerances may be pos- 
sible for others. 

2 Not applicable to annealed (0 temper) material. 

* The smallest circle that will completely enclose the shape. 

«When weight of shape on flat surface minimizes deviation. 

© Applicable to not more than 90° of any arc. 

* Includes die marks, handling marks, polishing marks. 
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Fig. 10—Textile machine, built by McGlynn Hays, employs 
extruded aluminum members. Extruded parts are shown 
in circles at end of frame 


accuracy of machined parts. The dimensional toler- 
ances to which extrusions are commercially furnished 
therefore must be taken into account. These toler- 
ances generally cover straightness, flatness, twist. 
and cross-sectional dimensions, such as section thick- 
ness, angles, contours, and corners and fillet radii. 
These are shown in TABLES 1 and 2. 

Tolerances on any given dimension vary some- 
what depending on the size and type of the shape, 
relative location of the dimension involved, and other 
factors. For instance, the 3 inch web of a 3 x 0.2T8- 
inch channel could vary from 2.976 to 3.024 inches, 
but when measured at the ends of the 14-inch deep 
flanges the permissible variation on the 3-inch dimen- 
sion could be 2.952 to 3.048 inches. Or, the tolerance 
on a %-inch dimension may vary from 0.009 to 0.026- 
inch depending on the relative position of this dimen- 
sion, TABLE 1, Fig. 8 illustrates many tolerances as 
applied to an arbitrary section used as an example. 

Where highest possible precision is required in the 
assembled structure, it is wise to consider the various 
tolerances which will affect a given dimension. It 
should be kept in mind that some tolerances are 
cumulative. 

If desired. it is often possible to furnish, at a mod- 
erate premium, extrusions with one-half of the com- 
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mercial tolerances listed in TABLES 1 and 2. Such 
better-than-commercial tolerances should be, limited 
to the dimensions on which they are actually needed, 
as it is extremely difficult to hold all tolerances to 
half-of-commercial. If such special tolerances do not 
meet the designer’s requirements, cross-sectional toler- 
ances can sometimes be further reduced on relatively 
simple shapes by a cold-finishing pass. Otherwise 
it may often be more economical to specify extrusions 
with full or half commercial tolerances and to plan 
on a simple machining operation. 

In dimensioning cross sections for extrusions, crit- 
ical dimensions and tolerances should always be in- 
dicated, in order to facilitate inspection of the fin- 
ished shapes. 


Fits AND ASSEMBLIES: When extruded sections are 
assembled parallel with each other, each assembly 
must be handled as an individual case. Cross-sec- 
tional clearance pertaining to the fit or assembly 
must increase in proportion to the required assembly 
length. The following types of fits are employed: 


Dovetail Fits are used primarily to form a single 
section from two or more extruded shapes. This 
is often done when the desired section is too large 
or complex to be extruded as a single shape 

Contact or Contour Fits are the simplest to ob- 
tain, the principal requirement being that the con- 
tours of mating sections match as closely as possible 

Snap Fits require sections designed with enough 
spring or deflection to permit assembly of the parts 

Sliding Fits are frequently employed to form hol- 
low shapes by sliding sections together. Aluminum 
is not recommended for sliding assemblies which are 
to be disengaged frequently because repeated friction 
between the parts generally results in galling. 


APPLICATIONS: In aircraft design, aluminum ex- 
trusions, generally of 75S, 14S and 24S alloys, form 
the backbone of the wing and fuselage structure. 


High-speed reciprocating machine parts in textile 
machinery, formerly made of wood or steel or com- 
posite wood-steel members, have been changed to alu- 
minum extrusions, with resultant improvements in 
machine performance. Examples of loom parts re- 
designed as aluminum extrusions are harness frames, 
which require lightness, rigidity, and freedom from 
the warping frequently encountered in the high hu- 
midity of weave rooms. Lay beams in looms, which 
operate with a reciprocating motion in the same 
range of speed furnish another illustration of highly 
stressed wood sections which were improved in 
strength and rigidity by the change to aluminum 
extrusions; furthermore, distortion was eliminated 
and weight was reduced. 

Locomotive crosshead shoes extruded from 70S al- 
loy, such as the multiple type shoe shown in Fig. 9, 
have been adopted by several railroads, replacing 
other materials such as cast iron, cast steel, bronze, 
and aluminum forgings. Surfaces in contact with 
guides are lined with a %-inch layer of tin. The 
aluminum shoes weigh 90 pounds each—a saving of 
125 pounds per shoe or 250 pounds per engine. This 
weight reduction has greater advantage than its mag- 
nitude would indicate since it applies to unbalanced 
reciprocating weight. It permits lightening of the 
counterweights on the driving wheels by equivalent 
amounts and thus lessens vibration and destructive 
impact on the tracks. 

Long frame members of uniform cross section 
can often be redesigned profitably as aluminum ex- 
trusions. Examples are found in spindle rails, roller 
beams and ring rails of cotton and wool spinning ma- 
chinery, which range in assembled length up to about 
50 feet. In such members, Fig. 10, the change to ex- 
trusions eliminated costly milling and planing opera- 
tions as well as permitted the use of reduced cross 
sections of more efficient proportions. 





Bicycle Pedaling Made Easier 


ETARY gearing in a two-speed bicycle drive 
unit is used to give a low-gear direct-drive ratio 
and another gear ratio for high-speed, straightaway 
pedaling. When in direct drive, a sliding sun gear 
engages planetary pinions on the sprocket assembly 
and a mating internal gear on the driver or wheel hub 
assembly to lock the gear train. Shifting the sun 
gear to the right-hand position, as shown in the illus- 
tration, disengages sun gear and mating gear, caus- 
ing the planet pinions to run around the sun gear and 
drive the wheel hub at increased speed. Gear shift- 
ing of the unit, manufactured by the New Departure 
Div. of General Motors Corp., can be accomplished 
while pedaling, braking or coasting. 

Axial movement of the sun gear is accomplished 
through the hollow axle by a hand-operated toggle 
arm and pulley-and-cable arrangement. A variety of 
high and low gear ratios is available by using the de- 
sired combination of sprocket sizes. 
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Fig. 1—Reluctance type 
generators, each pro- 
ducing the frequency 
range desired, are 
mounted on the drive- 
shaft of pump-test stand 






eter 


™1O measure accurately the speed of centrifugal 
pumps for determining their performance char- 
acteristics, a novel electronic tachometer was 
developed to have an accuracy within 0.1 per cent 
of actual speed. This article will discuss the require- 
ments of such a tachometer for pump testing, the 
various systems considered and the features of the 
unit illustrated in Fig. 1. 

Four quantities—amount of liquid, head, torque, 
and speed—enter into the calculation of pump effi- 
ciency. Inaccuracies in any one will cause a per- 
centage-wise equal inaccuracy in the figure of the 
efficiency. If any one of the four cannot be deter- 
mined with an accuracy better than one-half of one 
per cent, for instance, the figure for the efficiency 
might be in error as much as two per cent, because 
the errors might all be in the same direction. 
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d measurement 


As far as speed is concerned, it was therefore 
necessary to investigate whether an accuracy within 
0.1 per cent of a chart record of the speed could be 
attained without prohibitive complications and ex- 
pense. The motors driving the pumps during a test 
run, which incidentally, takes only from a fraction 
of a minute to a few minutes, are squirrel-cage in- 
duction motors. With a 60-cycle system as the source 
of electric power, the possible speeds, confined to a 
range a few per cent below the synchronous speeds, 
are 3600, 1800, 1200, and 900 rpm. 

With these limitations imposed on speed, it might 
well be asked why the whole problem of speed meas- 
urement could not have been conveniently solved by 
the use of synchronous motors as driving sources. 
Investigation of the frequency of the power system 
disclosed, however, instantaneous frequency variations 
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Drawing not to scale 


Fig. 2—Diagram of reluctance type generators in Fig. 1 


of as much as 0.3 cycles per second, or 42 per cent, 
although over long periods of time such variations 
are, of course, averaged out. Consequently, the 
use of synchronous motors would still call for an ac- 
curate method of recording speed, but the increased 
cost of synchronous motors in the medium horse- 
power size field, as well as the more expensive 
control equipment needed for their operation made 
the induction motor the better choice. 

Confinement of the speeds to be recorded to a 
few relatively narrow bands just below the synchron- 
ous speed of the motors made the solution of the 
problem somewhat easier. Whenever a quantity is 
to be measured accurately over a relatively narrow 
range, the logical solution is to obtain a reference 
quantity of accurately known value near the range 
to be covered, and then measure only the difference be- 
tween the actual quantity and the reference quantity. 
For example, let it be required to measure a voltage 
varying between 100 and 110 volts; were this to be 
accomplished by the use of a direct-reading instru- 
ment with an accuracy of ¥% per cent, this percent- 
age would be the over-all accuracy of the measure- 
ment. But if an auxiliary source of voltage of 100 
volts were available and known to be accurate to 
let us say 0.01 per cent (i.e., 0.01-volt in this case), 
the difference between actual voltage and this aux- 
iliary voltage could be measured with a 10-volt in- 
strument. If the accuracy of this instrument were 
again % per cent of full scale (i.e., 0.05-volt in this 
case) the overall accuracy would be approximately 
eight times as great as previously (0.06-volt com- 
pared to 0.5-volt). 

This reasoning might lead immediately to a scheme 
whereby the motor speed would be converted into 
an electrical voltage. The difference between this 
voltage and a fixed auxiliary reference voltage would 
be used for the measurement and recording of speed. 
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This thought was quickly abandoned, because no 
manufacturer of permanent magnet generators for 
tachometer purposes could guarantee the relation 
between generated voltage and speed to remain within 
0.1 per cent over long periods of time. Aging of the 
magnets, thermal expansion of the field structure, 
and other factors would make such a guarantee im- 
possible. To a lesser degree, obtaining a reference 
voltage and maintaining its value within 0.1 per cent 
or better would also present a problem, although 
the use of standard cells might conceivably be a 


solution. 
Utilizes Frequency Measurement 


If an a-c generator is used in place of a d-c gener- 
ator, however, the frequency of the generated alter- 
nating voltage will remain absolutely invariable and 
accurate in relation to the speed of the generator. 
Furthermore, if electronic amplifiers are needed in 
the process of measurement and recording, deterior- 
ation or changes in the amplifier characteristics will 
not affect the output frequency. It is also a rela- 
tively easy matter to obtain a reference frequency 
with a very high degree of accuracy. Thus, it was 
decided to reduce the speed measurement to a fre- 
quency measurement. 

The system, as finally developed, operates as fol- 
lows: A number of reluctance-type generators are 
mounted on the drive shaft, the proper one being 
selected by the operator for any given motor speed. 
They are designed in such a way that each one, at 
the speed at which it is to be used, will produce a 
frequency of 180 cps if the driving motor selected 
for the particular test run were a synchronous mo- 
tor running with a line frequency of exactly 60 cps. 
Owing to the slip of the induction motor actually 
used and to the instantaneous frequency variations 
of the line, the actual frequency furnished by the 
reluctance generator will be somewhere between 170 
and 180 cps. 

A temperature-compensated tuning-fork generator 
of the American Time Products Inc., furnishes a 
voltage with a reference frequency of 150 cps, with 
an accuracy of one part in 100,000. The frequency 
produced by the reluctance type generator is mixed 
with the reference frequency, and the best frequency, 
which will be between 20 and 30 cps is extracted 
and recorded on an Esterline-Angus frequency meter 
with a range from 20 to 30 cps. The accuracy of 
this instrument is given by the manufacturer as 
2 per cent of the full 10 cps range, which in this 
case would be 0.2 cps. Essentially, therefore, the 
frequency of the reluctance type generator, which 
varies between 170 and 180 cps, is recorded with an 
accuracy of 0.2-cps (plus the negligible inaccuracy 
in the standard frequency) which is seen to quite 
satisfactorily approximate the desired accuracy of 
0.1 per cent. 

One of the reluctance type generators is shown in 
Fig. 2. It consists simply of a disk with the appro- 
priate number of humps. As the disk rotates these 
humps pass before a pole piece with a coil wound 
on it, increasing and decreasing the air gap of a 
magnetic circuit containing a small Alnico magnet. 
With 6 humps, as shown in Fig. 2, 180 cps will be 
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produced, when the disk is turning with a speed 
of 1800 rpm. Fig. 1 shows a number of different 
disks mounted on the test stand driveshaft. 

Wave shape of the voltage induced in the coil of 
1500 turns wound on the pole piece has deplorably 
little semblance to a sine wave. This could have been 
corrected, by doctoring up the contours of the humps 
by trial and error, but it was decided to accom- 
plish this electrically for a few dollars in the manner 
described in the following discussion. 

The output was filtered to approximately a sine 
wave before mixing it with the output of the fork. 
Output voltages of the several reluctance type gen- 
erators used for the various ranges vary somewhat, 
making the use of some limiter scheme desirable. 
As seen in the diagram, Fig. 3, this is provided by a 
series combination of a 200-ohm resistor and two type 
1N34 crystal diodes in a back-to-back connection. The 
voltage appearing across the two diodes is now 
limited, but still of poor wave shape. A fairly broad 
series resonant circuit tuned to 175 cycles is, there- 
fore, placed across the two diodes, and the voltage 


Fig. 3—Circuit diagram for electronic tachometer 


appearing across the capacitor of this series resonant 
circuit is found to be of acceptable wave shape. 
This circuit cannot be loaded, however, without de- 
stroying its desired selective action, and the voltage 
is, therefore, fed to a positively biased cathode fol- 
lower V, from the cathode of which the signal is 
fed to a 100,000-ohm potential divider. 

Output of the 150 eps tuning fork, after having 
passed through a similar amplifying and smoothing 
circuit is also connected to a 100,000-ehm potential 
divider and the two arms of these potential dividers 
are connected to each other by a series combination 
of two 360,000-ohm resistors. The mixed signal ap- 
pears at the junction point of these resistors. This 
signal, which consists ef the sum of the 150 cps 
voltage and one whese frequencies varies between 
170 and 180 is applied to the grid V, for further 
amplification. The center-tapped output transformer 
T, in the plate circuit of this tube permits full wave 
rectification by means of the two diodes, type 1N34. 
A simple five stage RC filter network sufficiently 
rids the output of the rectifier of the 150 and 170 
to 180 cps ripple, leaving a fairly pure sine wave of 
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the beat frequency across the output potential di- 
vider of the filter network. The d-c component is 
blocked out by the 0.5-mfd capacitor between the 
47,000-ohm load of the rectifier and the filter. 

The signal with the beat frequency is now ampli- 
fied in V;, converted into a push-pull signal by means 
of cathode inversion in tubes V, and V;, and further 
amplified in the tubes V, and V;. This part of the 
circuit is fairly standard, but attention is called to 
the large values of coupling capacitors and grid re- 
sistors, dictated by the low frequency to be ampli- 
fied. 

Employed for eliminating the 150 and the 170 to 
180 cps voltages, the ripple-filter network cannot 
help but affect the beat frequency which it is de- 
sired to pass. Since the beat frequency varies be- 
tween 20 and 30 cps, the output voltage of the filter 
network, applied to the grid of V;, changes over a 
wider range than deemed permissible for the opera- 
tion of the final load. Some kind of automatic vol- 
ume control, therefore, seemed to be indicated. This 
is accomplished in a simple and satisfactory manner 
by the bridge circuit on the output side of the V,-V;, 
output stage, consisting of two No. 48 Mazda pilot 
lamps and two 48-ohm resistors. This bridge was 
designed in accordance with material published some 
years ago and was found to hold the output voltage 
constant at a value of 1.17 volts (practically no 
variation could be observed on a 0-5 volt meter con- 
nected across the output of the bridge) when the 
input of the bridge varies between 1.7 and 5.2 volts. 
The output of the bridge is now amplified in V, and 





Fig. 4—Electronic equipment for tachometer. The three 

chassis on each side include the mixer, power amplifier 

and power supply, top to bottom. Chassis in center houses 
the frequency standard 
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is then ready for application to the power amplifier. 

Power consumption of the frequency meter used 
was found to be between 12.5 and 17 volt-amperes, 
in the range of 20 to 30 cycles, varying with the 
frequency. The voltage across the instrument can 
deviate considerably from the rated value of 115 
volts without affecting the indication of the instru- 
ment, although response is slower at lower voltages. 
The wave shape of the voltage applied to the fre- 
quency meter may also deviate from a sine wave. 
Nevertheless it was deemed desirable to strive for a 
good wave shape. Any good power amplifier capable 
of furnishing approximately 15 watts at 115 volts, 
at a frequency between 20 and 30 cycles, may there- 
fore be inserted between the circuit shown in Fig. 3 
and the frequency meter. The amplifier used em- 
ploys four 2A3 tubes with a negative feedback and 
was found entirely satisfactory for the purpose. 

Owing to the low frequency at which good response 
is still demanded, a special output transformer had 
to be constructed but, apart from this feature, the 
amplifier is reasonably standard. It might be pointed 
out that the low values of grid resistors required for 
fixed bias operation of the 2A3 tubes made it neces- 
sary to employ a push-pull cathode follower as a 
driver stage for these grids. Note the 2-mfd coupling 
capacitors used for driving the final stage. Negative 
feedback is provided by feeding part of the output 
voltage to the grid of the first cathode inversion 
stage. This negative feedback loop is instrumental 
in holding the voltage constant across the instru- 
ment in spite of the change of impedence taking 
place with a change of frequency. Fig. 4 shows 
the various electronic components mounted in the 
transfer panel. The instrument has been under test 

, 2nd in use for several months, and its performance 
has proved satisfactory and reliable. 

The author wishes to acknowledge the many valu- 
able suggestions made by Mr. J. Borek and Mr. E. 
Seiser, of his staff, during the development and 
construction of the instrunient. 





They Say... 


“Adequate quality control and preventive inspection 
programs can save American industry more than 
three billion dollars a year. This amount is now lost 
in substandard products that must be scrapped be- 
fore they leave the production line”—J. J. MANUELE, 
director of quality control, Westinghouse Electric 
Corp. 


“Many shops, large and small, were modern to the 
last degree 25 or 30 years ago, but today are trying 
to compete, or, may I say, are trying to survive, with 
antiquated tools, methods and techniques. It just 
can’t be done”—E. B. GALLAHER, in Clover Business 
Letter, April, 1949. 


“Now that competition is back with us, manage- 
ment must use every device to achieve lowest costs. 
Quality control and standardization are two of these 
devices”—Dr. JOHN GAILLARD, American Standards 
Association. 


MACHINE DESIGN—November, 1949 




















Fig. 1 — Portion of o 
light-field stress pattern 
of a ring under diamet- 
ral compression show- 
ing width of boundary 
shadow obtained on 
diffused-light polari- 
scope. Outside diam- 
eter of the model is 
2.75 inches 


procedure is simplified with diffused-light 
polariscope and prepolished materials 


By August J. Durelli and Rex L. Lake 


HEORETICALLY, the photoelastic method of 
stress analysis is capable of producing precise 
results by simple means, Fig. 1. In practice, 
however, the attainment of this inherent precision has 
been possible only with the aid of a costly optical 
setup and the use of extremely complicated tech- 
niques, requiring manual skill of a very high order. 
This article will discuss a diffused-light polariscope, 
Fig. 2 and some simplified techniques which it is 
hoped will make possible the production of stress 
patterns of reasonably good quality by those who do 
not have the skill required by conventional methods. 
DIFFUSED-LIGHT POLARISCOPE: A comparison be- 
tween the two types of conventional polariscopes most 
commonly used and the diffused-light polariscope is 
shown schematically in Fig. 3. In the case of the 
Nicol prism instrument there are six optical ele- 
ments which must be placed exactly in line and then 
adjusted to the proper position along that line. The 
Polaroid polariscope is somewhat more simple since 
the positions of the polarizer and analyzer are not 
critical. In practice, however, an additional lens (or 
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lenses) is usually introduced between the second field 
lens and the camera to make it possible to vary the 
size of the stress pattern without having to move the 
camera. In contrast, the diffused-light polariscope 
uses only one lens and the only adjustment required 
is that of focusing. In industrial laboratories, where 
several persons may use the same instrument or 
where shortage of space requires the photoelastic lab- 
oratory to be shared with other activities, the ease 
of adjustment of the diffused-light polariscope be- 
comes a factor of considerable importance. 

Necessity of using field lenses has limited the size 
of the conventional polariscope field. Even though 
the use of monochromatic light makes it possible to: 
employ single-element lenses, they must be of the 
best quality to minimize the effects of spherical ab- 
beration and curvature of the field. In the Nicol 
prism instrument, the field lenses are in the path of 
the polarized light and must be chosen carefully in 
order that they do not add to the stress pattern their 
own pattern of residual stress. These considerations, 
together with the fact that field lenses must have a ° 
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relatively short focal length unless the overall length 
of the instrument is to be excessive, increase cost as 
a power of lens diameter. 

Another factor which has tended to limit the size 
of the conventional polariscope is the maximum size - 
of the model material which is available. In this 
country, Bakelite resin BT 61-893 has long been the 
standard material for photoelastic models intended 
for quantitative work. It is cast in such a size that 
plates 1 x 6 x 12 in. are the largest obtainable and 
cost about $60. In contrast to the diffused-light pol- 
ariscope, the conventional instrument accentuates 
every small surface defect of the model. As a con- 
sequence, models must be polished to an optically 
smooth surface if the resulting stress pattern is to 
be free from scratch marks which might reduce the 
visability of the fringes in some critical portion of 
the model. Polishing a large flat surface is a tedious 
process and adds considerably to the cost of the 
model. As a result of the interaction of these fac- 
tors, conventional polariscopes seldom have a field 
larger than 6 inches in diameter or a model with a 
maximum dimension greater than about 5 inches. 

With the diffused-light polariscope there is no prac- 
tical limitation to the size of field which may be used 
for visual work since polaroid sheets are available in 
Fig. 2—Above—Difttused-light polariscope. Only lens used widths up to 70 inches. When stress patterns are 

is that of the camera to be recorded photographically, the usable field is 
limited by the fact that the light which forms the 
image of a point on the model, other than the one on 
the optic axis of the lens, does not traverse the model 


Fig. 3—Below—Comparison between elements of a dif- at normal incidence. Thus, the camera records an 
fused-light polariscope and two conventional polariscopes 
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average which, conceivably, may not be representative 
of the true state of stress in regions where the stress 
gradient is high. The situation is shown in greatly 
exaggerated form in Fig. 4. The camera sees only 
the stresses in the shaded cone while the outer area 
is photographed as a shadow. 

Width of this shadow depends, in an obvious way, 
on the thickness of the model and the angle sub- 
tended at the lens by ‘the distance, r, of the boundary 
in question from the optic axis of the system. This 
angle is primarily dependent on the model-lens dis- 
tance which is, in turn, a function of the focal length 
of the lens and the magnification between model and 
stress pattern. It may be shown, theoretically, that 
the width of the boundary shadow produced by a 
model 0.25-inch thick will be about 0.014-inch (meas- 
ured on the model) at the edge of a 12-inch field 
when a lens of 30-inch focal length is used at a dis- 
tance of 105 inches. Under these conditions, the 
edges of the field are contained within the long di- 
mension of a 4 x 5-inch film. 


Boundary Shadow Is Unobjectionable 


As the lens is moved nearer to the model, the size 
of the field which can be photographed on a given 
size film will be reduced. In practice this width of 
boundary shadow will not be exceeded on a 4 x 5 
film at any model-lens distance down to 42 inches. 
Thus, one of the principal objections to the diffused- 
light polariscope, namely that it does not faithfully 
reproduce the stress pattern near a boundary, is 
shown to be of little practical importance. The 
boundary shadow shown in Fig. 4, for example, is not 
excessive. 

The diffused-light polariscope shown in Fig. 2 has 
four separate units mounted on rails in such a man- 
ner that they may be moved easily with respect to 
each other. In the background is seen the lamp 
house and the polarizer, together with its quarter- 
wave plate, mounted on a single unit. Next, there is 
the strain frame, which rests on the floor, then the 
analyzer unit, the lens and, finally, the film holder. 
The last two units comprise the camera. Since this 
picture was taken, it has been found desirable to 
mount the shutter on the lens rather than on the 
front of the view camera, which serves as the film 
carrier, in order to prevent the camera from acting as 
a field stop at the higher magnifications. 

The light source consists of a bank of thirteen 15- 
watt “green” fluorescent lamps. These lamps are ar- 
ranged in two staggered banks in such a way that no 
visable gaps are present. A piece of flashed opal 
glass provides the additional diffusion necessary to 
produce a uniform field. Although the light produced 
by these lamps appears almost white to the eye, it is 
almost completely lacking in those wave lengths be- 
low 4800 and above 6000 Angstrom units. Used vis- 
ually, this source is sufficiently close to white light 
to permit the easy identification of points of zero 
fringe order which will appear as a blue gray, while 
the remainder of the field will be either a bright blue 
or a yellow green. When stress patterns are to be 
photographed, a Wratten 77 filter is employed at the 
camera lens position. 
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Fig. 4—Exaggerated representation of the effect of lack of 
parallelism in the beam of light 


The combination of light source and filter pro- 
duces a wave length band about six hundred Ang- 
strom units wide which would seem to be a consider- 
able departure from the ideal of monochromatic light. 
However, it has been found possible to take pictures 
of a disk under diametral compression in which 32 
fringes could be counted. Since even this figure is 
beyond the proportional limit between fringe order 
and stress, the source would seem to be adequate for 
practical work. A more nearly monochromatic source 
could undoubtedly be obtained by the use of mer- 
cury-vapor lamps and suitable filters but only at the 
cost of a less uniform field, considerably more heat 
generation and initial outlay for equipment. 

The lens shown in Fig. 2 is an inexpensive Rapid 
Rectilinear type. It is not fully corrected for curva- 
ture of the field and is, therefore, not the best pos- 
sible choice for this type of work. To produce a 
stress pattern of adequate size while maintaining a 
reasonably long model-lers distance, the focal length 
of the lens should be at least twice the field diameter. 
The lens need not be a fast one, since it will be 
limited to an actual aperture of 2 inches by the filter. 

In the matter of film, the authors have found a 
fast orthochromatic emulsion to be the most suitable 
for all around work. The developer should be chosen 
for the best possible compromise between high con- 
trast and fine grain. The formulas given in most 
handbooks for use~ in photomicrography are sug- 
gested. 


PREPOLISHED MATERIALS: | As indicated previously, 
the production of a satisfactory photoelastic model 
from Bakelite BT 61-893 resin. is a process requiring 
much time and skill. The reader is referred to 
Frocht’s Photoelasticity! for a discussion ot this sub- 
ject. One possible way around this difficuity lies in 
the use of Catalin or BT 48-306: These materials 
have been used for some time for qualitative work and 
for student instruction, but have been frowned upon 
fer quantitative work because of their tendency to 
creep under load. Both materials are obtainable in 
the form of sheets “cast in glass”, which means that 
their surfaces are as smooth as the plate glass against 
which they were cast. The model is produced by the 
simple procedure of trimming it to the required out- 
line. This is best accomplished by the use of a lathe, 


1 References are listed at end of article. 
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high speed milling cutters or hand filing to a metal 
template as the geometry of the model indicates. 

These prepolished materials frequently show a con- 
siderable amount of residual stress which may be re- 
moved by a suitable annealing cycle. The authors 
use a large oil bath at 165 F for this purpose. The 
material, carefully supported to prevent warping, is 
held at temperature for times ranging from eight 
hours to three or four days and then allowed to cool 
in the bath. In practice, the shorter times have 
given good results. 

In working with BT 61-893, it is customary to de- 
termine a material fringe value which is usually de- 
fined as the stress required to produce one fringe in 
a model 1-inch thick. In the case of BT 61-893, the 
fringe value has been found to be so nearly constant 
from lect to lot of the material that it need be checked 
only when precise results are wanted. Such a method 
of working is not possible if the model material creeps 
under load, for then the fringe value becomes a func- 
tion of time. 

If a model is subjected to a constant deformation, 
a stress pattern will be produced. Both the fringe 
order and the force required to hold the model in 
the deformed position will gradually diminish with 
time until after a very long (theoretically infinite) 
period the fringe order will have been reduced to 
zero and the deformed shape will be the equilibrium 
shape of the model. The physical explanation of these 
phenomena is to be found in the field of high poly- 
mer theory? and is beyond the scope of this article. 

In order to investigate this behavior, the authors 
used a disk under diametral compression. A number 
of stress patterns were obtained at times from thirty 
seconds to twenty-two hours after loading. Catalin 
and BT 48-306 were tested under both constant load 
and constant deformation. A series of graphs was 
then constructed showing the shear stress as a func- 
tion of position for the diameter of the disk, which 
was perpendicular to the line of the loads. Typical 
examples are shown in Figs. 5 and 6. 

For purposes of comparison, the curves in Fig. 6 
were “normalized” by multiplying each ordinate by 
the factor necessary to make the central ordinate 
equal to ten. The agreement of these curves among 
themselves and with the theoretical solution was 
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Fig. 5—Effect of time on creep in Catalin under constant 
load immediately, after 2.5 hr and after 22 hr 


such as to indicate that the fringe values of these 
materials is a function of time only. In other words, 
the stress pattern produced by a model which has 
been creeping under load for as long as twenty-two 
hours is still exactly similar to the one which appears 
immediately upon application of the load in the 
sense that boti: patterns agree with the solution given 
by the theory of elasticity. 

Accordingly, it would seem to be necessary to know 
the entire creep curve of the material and to know ex- 
actly the time after loading at which any given stress 
pattern was obtained, if quantitative work is to be 
done. Fortunately, such is not the case. In practical- 
ly every model, there is a zone in which the stress 
distribution is essentially uniform and such that its 
magnitude may be computed by the usual formulas 
of the theory of elasticity or strength of materials. 
For example, the shanks of the hook in Fig. 7 are in 
a state of nearly uniform tension. All fringe orders 
may then be compared with that existing in this uni- 
form zone. The model thus becomes autocalibrating. 

In those cases where such a uniform zone does 
not exist, it is often possible to introduce one without 
altering conditions too radically. Otherwise, the load 
may be applied to the model through a calibration 
specimen which has been machined from a portion 
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Fig. 6—Creep in Catalin under constant load. The fringe 

value (optical sensitivity) changes but is only a function 

of time. The photoelastic pattern shown in F'g. 5 corres- 

ponds fo an elastic distribution of stresses at any moment 
after loading of the model 


MACHINE DESIGN—November, 1949 














of the same sheet of stock as the model and has 
been subjected to the same annealing treatment. If 
the applied load is to be compressive, a disk in di- 
ametral compression is suggested as the calibration 
member, while a tensile load is best calibrated by 
a beam in pure bending, as has been suggested by 
Norris*. It is usually more convenient to work with 
a constant deformation than with a constant load 
when using the autocalibration technique. The little 
additional time required to prepare and use the cali- 
bration specimen, in those cases where it is indicated, 
is a small payment to make for the advantages offered 
by the inexpensive prepolished material. 


Determining Fractional Fringe Order 


BIREFRINGENCE COMPENSATION: There are many 
times when an accurate measurement of the fringe 
order at a single point will provide all of the informa- 
tion desired. In such cases, some method of com- 
pensation is indicated for the precise determination 
of the fractional fringe order. The authors have 
found the method originally due to Tardy* and de- 
scribed in detail5 to be convenient for this purpose. 
Briefly, this method consists in placing one axis of 
the polarizer parallel to one of the principal stress 
directions at the point where the fringe order is to 
be determined and rotating the analyzer until ex- 
tinction is obtained at the point. The fractional fringe 
order is then given by the fraction of 180 degrees 
(measured from the position in which analyzer and 
polarizer are crossed) through which the analyzer 
must be turned to produce the extinction. 

While the paper mentioned® contains explicit direc- 
tions for determining whether the fractional fringe 
order, as measured, is to be added to or subtracted 
from the order determined by counting in the normal 
crossed polaroid arrangement, it is often easier to 
turn the anlyzer in a direction, determined by trial, 
which will cause the fringes to appear to move in 
the same direction as they do when the load is in- 
creased slightly. Increments determined in this way 
are to be subtracted from the integral order next 
above the point in question. This method of com- 
pensation is particularly suited for points on the 
boundary or on an axis of symmetry where the prin- 
cipal stress directions are known. 

While it may be possible for a highly skilled oper- 
ator to produce results with the conventional Nicol 
prism or Polaroid polariscope and models of Bakelite 
BT 61-893, which are superior to those attainable 
by the use of the diffused-light polariscope and tech- 
niques discussed, the authors believe that the indus- 
trial photoelastician will find advantages in using this 


new method. 
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Fig. 7—Two designs for hooks. Top one is 15 per cent 

lighter than the bottom design. The maximum stress is 

the same in each case. The fringe order in each shank 

is two and since the stress there is uniform, the specimens 

are autocalibrating. No knowledge of the optical sensi- 
tivity is required when stress in a section is known 
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Designing 
Vibration 


Absorbers 


. « « to give predictable linear 
dynamic damping characteristics 


By H. S. Ryder* and E. K. Gatcombe 
Lt. Comdr., USN Associate Professor 
U. S. Naval Postgraduate School 
Annapolis, Md. 


BILITY to design linear damped vibration ab- 
sorbers with predictable performance charac- 
teristics is a valuable asset to designers of 

machinery subject to vibration. This article describes 
the design, fabrication and testing of one such linear 
absorber, Fig. 1, and shows the close correlation ob- 
tainable between underlying theory and actual opera- 
tion. 

The experimental system represented in Fig. 2. 
A fatigue type vibratory motor is used to reciprocate a 
steel beam in a transverse difection, spring mounting 
of the motor serving to redute the natural frequency 
of the exciting system. The beam, with its long axis 
in the horizontal plane, has its ends fixed in supports 
on the motor frame. 

Purpose of the absarber is to reduce the ampli- 
tude of vibration of the beam, the absorber housing 
which serves as the dashpot cylinder being fastened 
directly to the beam. The absorber, Fig. 1, consists 
of the housing containing a piston supported by two 
helical springs in compression, with a small radial 
clearance between pisten and cylinder in which a 
thin film of lubricating oil serves as the damping 
medium. 

From the schematic representation in Fig. 3 it 
can be seen that the following two differential equa- 
tions indicate the state of motion of the two masses 
M and m, under damping and forced vibration con- 


* Now stationed at Pearl Harber Naval Yard Base. 
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ditions, in a two-degree-of-freedom system: 
dz, dz, 
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where the symbols are defined in Fig. 3 and in the 
Nomenclature. 

If useful practical design information is to be ob- 
tained, Equations 1 and 2 must be solved and the 
correct functional relationship between the several 
variables established. The detailed steps in the steady- 
state solution of these two simultaneous equations 
may be found in several texts. One such solution! is: 





zx 2 2— 2 
ow (2hg)? + (9? — f?) os 


- (2hg)?[g? — 1 + ng? + woe (9? — f)] + 
[uf2g2 — (92 — 1) (g? — f?) + 4uhg? b/c,)2 








It was found, through analysis of photographs of 
the die-away wave form of the motion of the vibrat- 
ing beam with the piston of the absorber locked, that 
the motor damping constant, b, could affect the re- 
sults of the test only slightly. Considering, then, 
that b = 0, Equation 3 may be written as 





— (2hg)? + (9g? — f?)? 
Xo \ (2hg)? (g? — 1 + pg?)* + pos 
[uf?g? — (9? — 1) (9? — f?)}? 
For such a system operating under specified condi- 
tions, the dimensionless quantities h, f, and » may be 
considered as constants, and the frequency ratio, g, 
as the independent variable. The amplitude ratio, 
x,/%, may then be considered a function of g only. It 


is shown by Den Hartog! that the condition for op- 
timum tuning is expressed by 


.. (4) 








1 
t= Kees : (5) 


1+yp 








t References listed at end of article. 





Nomenclature 


b = Main system damping constant 

c = Absorber system damping constant 
Cc, = (Pseudo) critical damping constant of absorber 

system = 2mQ, 

f = Tuning ratio = «,/2, 

g = Driving frequency ratio = o/®, 

h = Damping ratio = c/c, 

K = Main system spring constant 

k = Absorber system spring constant 

M = Mass of main systein 

m = Mass of absorber system 
P, = Maximum value of exciting force 


t = Time 

2, = Displacement of main mass from neutral po- 
sition 

%2 = Displacement of absorber mass from neutral 
position 


x, = Static deflection of main system = P,/K 

p= Mass ratio = m/M 

2, = Damped natural frequency of main system = 
VE/M 

w = Driving frequency 

@q = Undamped natural frequency of absorber sys- 


tem = VV R/m 
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Fig. 2—Schmatic drawing giving arrangement of tes? set- 
up. Absorber housing can be seen attached to beam 


If ¢c = 0, damping force is zero and the resonant 
amplitude is infinite. Likewise, if c = o, relative 
displacement is zero and again resonant amplitude 
will be infinite. Somewhere between these two c 
values there is a damping for which the product of 
damping force and displacement is a maximum, giv- 
ing minimum resonant amplitude. This value of c 
is known as optimum damping. On the other hand 
constant damping or tuning exists when the damper 
is tuned to the same frequency es the main system, 
regardless of the size of the damper. 

For optimum tuning the absorber should be tuned 
below the natural frequency of the main mass system. 
A good damping constant for optimum tuning is 
given by Brock as follows :? 


3 
OE ee. UA er Rae ee 


8(1 + w)3 


As part of the preliminary calculation and setup 
work, the main mass, M, was obtained and then 





mounts. Dashpot (c) rep- 
resents absorber damp- 
ing; dashpot (b) repre- 
sents internal damping 

of main system K 
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Fig. 3—Equivalent elas- os 
tic system shown without 
foundation sprin x 
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Fig. 4—Method of determining the spring constant of the 
main mass system by static deflection-weight measure- 


Telescope and Strobolux for measuring deflections 
are shown at the right 


ments. 


checked experimentally by noting the natural fre- 
quency of the set-up, the mass checking within one 
per cent. The absorber mass, m, consisted of the 
mass of the piston plus inertia effect of its two 
springs. The spring constant, K, of the main mass 
system was obtained by static deflection-weight 
measurements, Fig. 4, the main spring constant in- 
cluding the spring constant of the drive coil guide 
springs. The value of k was likewise determined. 
Both springs were nearly linear. 

Relative amplitudes of vibration of the beam were 
measured using a signal pickup coil attached to the 
spider which carried the drive coil. The spider re- 
ciprocated vertically and vibrated the beam at fre- 
quencies and amplitudes controlled by an oscillator 
and amplifier, respectively. 


Procedure In Testing 


Two types of tests were devised to check the de- 
sign of the absorber against theory, one based on 
constant tuning (f = 1), and the other on optimum 
tuning (f = 1/1+,). Four different damping condi- 
tions were maintained during each of these two sets 
of tests. One of these damping conditions was ob- 
tained by locking the piston (infinite damping). The 
other three were established by means of different 
oils. A frequency range of 26 to 96 cps was covered 
for each damping condition in each test set. Ampli- 
tude measurements of the main mass system were 
noted and recorded at intervals of g as shown in Figs. 
5 and 6. Three oils were used as listed in TABLE 1. 

It was desired that the absorber should be de- 
signed to be most effective near the natural frequency 
range of the main mass system and that it should re- 
duce the amplitude of vibration over a certain fre- 
quency range. For the size of the main beam and 
motor constants which were to be used, it was found 
from computations that the following values should be 
used: 
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For constant tuning (f = 1) 
EK = 1490 lb per inch 
M = 4.193 lb/g 
Qe = w, = 370.4 radians per sec. = 59.0 cps 
k = 83.5 Ib per inch 
m = 0.2349 lb/g 
a= m/M = 0.0560 


_ For optimum tuning (f = 1/1 + pg) 


m = 0.2657 lb/g 
pa = 0.0633 
f = 0.9404 
@, = fQ2, = 348.3 radians per sec = 55.5 cps 


It will be noted that for constant tuning m = 0.2349/g 
and for optimum tuning m = 0.2657/g, a difference 
of 0.0308 lb or 14 grams. Thus, the system may be 
changed from one of constant tuning to that of op- 
timum tuning by merely adding 14.0 grams to the 
mass of the absorber piston. 


Curves for constant tuning condition: When f = 1 
andc = co, Equation 3 reduces to 





a 1 


acts 
Lo Y (g? — 1 + pg)? + (2ug b/c,)? wi 








It is observed that the curve of test results for the 
piston locked condition, Fig. 5, agrees well with the 
curve of theoretical values as computed by Equation 
7. The three other curves of Fig. 5 for oils NS 1065, 
NS 2135 and NS 3042 agree well in character with 


Fig. 5—Curves for constant tuning condition. Tuning ratio, 
= 1; mass ratio, »=0.0560 
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Table 1—Viscosity of Damping Oils 





Viscosity (Saybolt Universal Seconds) 





Designation at 100 F at 130 F at 210 F 
NS 3042 150 85 43.3 
NS 2135 286 137 50.7 
NS 1065 538 243 67.5 





the theoretical curves. The curve of NS 1065 repre- 
senting the action of a relatively heavy oil has a 
single peak effect. So does that of oil NS 2135 which 
is the next most viscous oil. The curve of the action 
of the least viscous oil, NS3042, begins to indicate a 
two peak effect. In each case all curves nearly pass 
through the characteristic points at which damping 
theoretically has no effect on amplitude ratio.) 2 
Curves for optimum tuning condition: The opti- 
mum tuning and damping effects are well shown in 
Fig. 6, where four experimental and four theoretical 
curves are plotted. The two curves with the rela- 
tively large ordinates represent the case of the piston 
locked (infinite damping). The next lower set of 
curves, (hk = 0.3), represent experimental and cal- 
culated results. The set for which h = 0.2 represents 
more or less the transfer region from a single peak 
condition to a double peak. Finally, the curves for 
h = 0.1 definitely have a saddle effect with the two 
peaks coming at nearly the same elevation. This 


Fig. 6—Curves for optimum tuning condition. Predicted 
and actual curves agree well for the four damping ratios 
tested. Tuning ratio, f= 0.9404; mass ratio, 1. = 0.0633 
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completely corresponds with the theoretical predic- 
tion for the case of optimum tuning and damping. 
Note also that the curve nearly passes through the 
characteristic points at which damping has no effect. 
Curves shown in Figs. 5 and 6 indicate that these 
linear-damped dynamic vibration absorbers can be 
designed to give performance characteristics which 
agree well with theory. These results show that 
machines with properly designed absorbers can be 
operated through the critical speed range with rela- 
tively low amplitudes of vibration, but that the ab- 
sorber is useful only in a certain range of operation. 
Value of the absorber is demonstrated by the relative 
amplitudes of vibration of the beam for frequencies 
near the critical, as shown in Figs. 5 and 6. With 
even lighter oil and optimum tuning the absorber 
would permit the beam to vibrate with almost no de- 
tectable amplitude even at the critical frequency. 


Design Considerations 


In designing an absorber, it should be remembered 
that if a piston is to reciprocate rapidly with respect 
to a cylinder, with a thin film of oil separating the 
two, there will be a limit to the practical minimum 
radial clearance value. If the absorber is designed 
with clearance values below this practical value, the 
piston will not function properly in its cylinder. Sim- 
ilarly there is an upper practical limit on this clear- 
ance value. To achieve control of the damping con- 
stant a wide range of lubricants, with varying vis- 
cosities, may be used. The materials used in the 
piston and cylinder impose no special problems other 
than that they shall have good machining, grinding, 
and hardening properties. The springs may be made 
of any suitable spring material. 

The following specific points should be kept in 
mind in designing an absorber: . 


1. Decide upon a certain desired amplitude ratio for 
21/%,, for operations over a certain frequency 
range. (This step will fix the ratio of c/c,). 

2. Remember that optimum tuning and damping will 
function to give the smallest relative amplitude 
ratios through the critical range. 

. Determine K, M, Q,, k and m for the two systems. 

. Use the theory as a guide in determining a de- 
sirable value of c, fix upon a practical radial 
clearance value (approximately one and one-half 
thousandths per inch of diameter), and then try 
one or two different viscosity oils; i.e., let the oil 
be the factor which can be easily varied. A light 
oil will furnish the necessary damping. Experi- 
ence indicates that the viscous drag actually ex- 
perienced by the piston is greater than that found 
by the simple laminar flow theory for frequencies 
in the neighborhood of 60 cps. 


Since the absorber spring extensions are quite large 
(several times as large as the motion of the main 
system) particular attention should be given to de- 
signing the absorber springs to withstand the high 
fatigue stresses to which they are subjected. 


REFERENCES 


1. J. P. Den Hartog, Mechanical Vibrations, McGraw-Hill Book Co. 
Inc., New York. 

2. J. E. Brock, ‘‘A Note on the Damped Vibration Absorber’, Trans. 
ASME, 1946. 


- wo 






145 









ZAD ESIGN 


Hardness Testing With 
Precision Indenter 


SE ee 











OES indentation speeds and a unique 
unloading linkage contribute to the precision opera- 
tion of the indenture type microhardness tester 
shown in the photograph, far left. Hand operated, 
the tester is designed for measuring Knoop and 
Vickers indentations by means of a microscope and 
filar micrometer eyepiece. 

The loaded indenter is lowered inte the speci- 
men by a dashpot-controlled beam, seen in the com- 
posite photograph, left, until the material under test 
supports the entire load. The beam is supported by 
a set of sensitive vertical flexure plates which afford 
the necessary precision in adjusting for the stable 
equilibrium position of the beam prior to loading. 
This beam mounting assures that no friction or other 
effect in the beam support system will introduce 
variations to the load being applied. 

A wide range of dashpot speeds, controlled by the 
needle valve shown in the cross section drawing of 
the dashpot, lower left, permits selection of a beam 
lowering rate that will introduce no detectable impact 
effect on the specimen. The linkage between operat- 
ing lever, beam and dash pot allows the indenter to 
be lifted clear of the indentation before the dashpot 
components are lifted, so that the inertia effect of 
suddenly moving a relatively large mass within the 
machine does not tend to enlarge or blur the inden- 
tation. 

Optical equipment shown on the machine consists 
of a metallurgical microscope with illumination fea- 
tures, a triple nose piece with 16, 10.25 and 4-mm 
objectives, and a filar micrometer eyepiece. Hardness 
can be found from indentations small as 0.07-micron. 

The specimen stage, seen in the drawing below, is 
supported by a base plate mounted on the elevating 
screw. There are only two possible positions of the 
base plate, both accurately determined by a simple 
three-point suspension. In the forward position the 
specimen is adjusted for indentation location by 
means of the two. micrometers. To make the indenta- 
tion, the stage is manually moved to the rear position, 
on a line normal to the optical and penetrater axes, 
a distance precisely equal to the distance between 
these axes. In the rear position, the indenter axis 
coincides with the point on the specimen that was 
previously in the optical axis of the microscope. After 
the indentation is made, the stage is shifted back to 
the forward position for measurement. 

Dead weight loads of 1 to 1000 grams may be ap- 
plied in increments of 1 gram, and specimens approxi- 
mately 234 inches in height may be tested. Manufac- 
turer: Kent Cliff Laboratories, Peekskill, N. Y. 








Two-Stage Pump 


Operates Press 


ce different operating pressures from 
the same pump are available in the hand- 
operated, bench type hydraulic press shown 
in the photograph below. Developing up to 
40,000 pounds pressure, the two-stage pump 
incorporates a piston within another piston, 
as seen at the lower right in the cutaway 
drawing, top next page, with a displacement 
ratio of 16 to 1. An operating handle is di- 
rect-connected to the inner, high-pressure 
piston which operates independently of the 
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larger piston through the upper half of the 
handle stroke. For lower half of the stroke, 
the small piston engages the larger piston and 
both move together. Rapid press closure is 
accomplished using the lower handle travel 
and maximum press force is obtained using 
the upper handle stroke. 

The exhaust. check valve on the pump is 
a cone type poppet valve using an O-ring seal. 
A gravity return is used on the single-acting 
ram, with the return speed of the platen con- 
trolled by a pressure-relief valve on the lower 
press housing. A rubber cushion, installed 
under the lower platen and at the top of the 
ram, allows the lower platen to level itself 
in relation to the upper platen. The press is 
equipped with electrically heated and water 
cooled platens. Heating elements providing 
up to 600 F temperatures and steel tube 
cooling coils are cart directly into both 
upper and lower platens: Platen sizes are 
8 by 8 or 8% by 12 inches. Manufacturer: 
Preco Inc., Los Angeles, Calif. 





High-Speed Bottle Filler 


P OSITIVE control of glass bottles is maintained 
through the entire cleaning, filling and capping 
cycle of the “Close-Coupled” bottling machines shown 
in the illustration below. Bottles fed into the rotary 
cleaner, shown at the left with the cover removed, 
are rotated to an inverted position where they are 
subjected to an internal blast of dry air to remove 
* dust and other foreign particles. After cleaning 


bottles are filled on a 30-head rotary vacuum filler, 
center, which permits close control of filling heights 
by turning of a handwheel, and are then fed to the 
four-head capper shown at the right. This set-up 
has a guaranteed minimum speed of 120 quart bottles 
per minute and can be connected to the intake con- 
veyor of a labeling machine. Manufacturer: Pneu- 
matic Scale Corp. Ltd., North Quincy, Mass. 











By J. D. Swannack 
Chief Design Calculator 
Fairbanks, Morse & Co. 

Beloit, Wis. 


Tables Aid Solution of 


EFLECTION at any point on a loaded beam 

may be rapidly determined with the aid of tables 

presented in this data sheet. To use the tables, 
the values of K therein are substituted in the appropri- 
ate equation given at the head of each table. In the 
equations, P is the load, Ib; J is the length, inches; Z 
is the modulus of elasticity in tension, psi; J is the 
section moment of inertia, in*; and y is the deflec- 
tion, inches. 
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Data Sheet 


The three tables are actually matrices of influence 
coefficients, in which a certain numerical symmetry 
will be observed—a demonstration of Rayleigh-Max- 
well reciprocal relations. The numbers in any one row 
are the deflection coefficients at that point for loads 
at different points along the beam. The numbers in 
any one column are the deflection coefficients for dif- 
ferent points along the beam due to a load at the 
particular location. 

Length increment has been taken as 1/20, which 
may necessitate occasional interpolation, Linear in- 
terpolation is adequate in regions where the numbers 
are changing slowly, for example, in the middle of 


Table 1—Deflection Factors, K, for Simply Supported Beam 
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To solve for deflection y substitute in the equotion 
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Ratio 
oft 06 0 .16 20 25 0 35 40 48 
05 .0361 .0675 .0035 1144 .1305 .1421 .1495 .1530 .1529 
10.0675 .1206 .1819 .2240 .2565 .2800 .2951 .3024 .3025 
15.0935 .1819  .2601 .8240 .3735 4095 .4329 .4446 4455 
20 1144 .2240 .3240 4096 .4770 .5264 .5590 .5760 .5786 
25 .1305 .2565 3735 .4770 .5625 .6265 .6695 .6930 .6985 
.30 .1421 2800 .4095 5264 .6265 .7056 .7605 .7920 .8019 
135.1495 .2951 4329 5590 .6695 .7605 .8281 .8694 .8855 
40.1530 3024 4446 5760 .6930 .7920 .8694 .9216 .9460 
45.1529 .3025 .4455 .5786 .6985 .8019 .8855 .9460 .9801 
50 .1495 .2960 .4365 .5680 .6875 .7920 .8785 .9440 .9855 
55.1431 .2835 4185 5454 .6615 .7641 .8505 .9180 .9639 
60 .1340 .2656 .3924 .5120 .6220 .7200 .8036 .8704 .9180 
65 .1225 .2429 .3501 4690 .5705 .6615 .7399 .8036 .8505 
70.1089 .2160 .3195 .4176 .5085 .5904 .6615 .7200 .7641 
15.0935 .1855 .2745 .3590 .4375 .5085 .5705 .6220 .6615 
0766 .1520 .2250 .2944 .3590 .4176 .4690 .5120 .5454 
85 .0585 .1161 .1719 .2250 .2745 .3195 .3591 .3924 .4185 
0395 .0784 .1161 .1520 .1855 .2160 .2429 .2656 .2835 
95 .0199 .0395 .0585 .0766 .0935 .1089 .1225 .1340 .1431 


petiole 
48 EI 
where X is obtained from the table 

of b/i 

50 55 60 65 -70 15 -80 -B5 80 85 
-1495 .1431 .1340 .1225 .1089 .0935 .0766 .0585 .0395 .0199 
-2960 .2835 .2656 .2429 .2160 .1855 .1520 .1161 .0784 .0395 
.4365 .4185 .3924 .3591 .3195 .2745 .2250 .1719 .1161 .0585 
5680 .5454 .5120 .4690 .4176 .3590 .2944 .2250 .1520 .0766 
6875 .6615 .6220 .5705 .5085 .4375 .3500 .2745 .1855 0035 
-7920 .7641 .7200 .6615 .5904 * 5085 4176 .3195 .2160 .1089 
.8785 .8505 .8036 .7399 .6615 .5705 .4690 .3591 .2429 .1225 
.9440 .9180 .8704 .8036 .7200 .6220 .5120 .3924 .2656 .1340 
9855 .9639 .9180 .8505 .7641 .6615 .5454 .4185 .2835 .1431 
1.0000 .9855 .9440 .8785 .7920 .6875 .5680 .4365 .2960 .1495 
9855 9801 .9460 .8855 .8019 .6985 .5786 .4455 .3025 .1529 
9440 9460 .9216 .8694 .7920 .6930 .5760 .4446 .3024 .1530 
8785 .8855 .8694 .8281 .7605 .6695 .5590 .4329 .2951 .1495 
-7920 .8019 .7920 .7605 .7056 .6265 .5264 .4095 .2800 .1421 
6875 .6985 .6930 .6695 .6265 .5625 .4770 .3735  .2565 .1806 
.5680 5786 .5760 .5590 .5264 .4770 4096 .3240 .2240 1144 
4365 4455 4446 .4329  .4095 .3735 3240 .2601 | .1819 .0935 
.2960 .3025 .3024 .2951 .2800 .2565 .2240 .1819 | .1296 .0675 
-1495 .1529 .1530 .1495 \ -1421 .1305 1144 .0935 0675 .0861 
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Fig. 1—Loads on center span of switcher locomotive 


TABLE 1. Where the numbers change rapidly more 
elaborate interpolation formulas may be used, but it 
is simpler and faster to plot a few points on graph 
paper. 


MULTIPLE LOADS: Although the sketches show only 
single concentrated loads, the tables may be applied 
to beams with multiple loads. The following example 
illustrates the technique employed. 


Example 1. Shown in Fig. 1 is the center span of 
a switcher locomotive underframe with three of the 
more important loadings. The material being steel, 
E = 30 xX 10® psi; also, the dimensions are such that 





I = 5885 in.* 
The formula for deflection is written 
18 
48HI 

At the center of the beam (under P,) a/l = 0.5, and 
the three values of b/l are, respectively, 107/306 = 
0.35; 153/306 = 0.5; and 214/306 = 0.7. The corres- 
ponding values of K are, from the table, K, = 0.8785; 
K, = 1.000; and K, = 0.7920. Substituting in Equa- 
tion 1, 


(KiP, + EKePs + EePs) .........---- (1) 





y= 


at 3063 
~ 48 X 30 X10° X 5885 
+ 0.7920 X 19,250] = 0.153-in. 


[0.8785 X 22,000 + 1 x 10,660 





Y2 


DISTRIBUTED LOADS: The tables may also be used to 
solve distributed load problems. To demonstrate the 
method a beam built in at both ends and with uni- 
form load w per unit length will be considered. Inas- 
much as the formula for deflection at the center of 
this type of beam is known, the validity of the meth- 
od can be checked. The uniform load can be assumed 
equivalent to 19 individual loads each equal to P = 
wi/20. The numbers in the row for a/l = 0.50 in 
TABLE 3 are added and found to total 10. The deflec- 
tion formula is then 





13 13 wl 
SS aieee SPU St eee Ke X ID 
192 EI 192 EI 20 
w 4 = wes 
384 EI 38451 


Table 2—Deflection Factors, K, for Uniform Cantilever Beam 


























a b w “a To solve for deflection y substitute in the equation 
y, re Pm 
1 t eet #.° 3éI 
/, a ar where Kis obtained from the toble 
Ratio of b/1 

a/l 05 10 15 20 25 30 -35 40 45 50 ay] 60 -65 -70 | 15 80 85 90 95 1.00 
65.0001 .0003 0005 0007 .0009| 0011 .0012 0014 .0016 .0018 W720 .0022 .0024 0026 .0028 .0029 0031 .0033._.0035__.0037 
10, 0003 ,0010 .0018 .0025 .0032 .0040 .0048 .0055 0062 .0070 .0078  ,0085 , .0092 .0100 .0108 0115 .0122 .0130 .0138. .0145 
156 .0005 .0018 .0034 .0051 .0068 .0084 .0101 .0118 .0135 .0152 .0169 .0186 .0202 .0219 .0236 .0253 .0270 .0287 .0304 .0321 
20 .0007 .0025 .0051 .0080 .0110 .0140 .0170 .0200 .0230 .0260 .0290 .0320 .0850 .0380 .0410 .0440 .0470 .0500 .0530 .0560™ 
25 .0009 .0032 .0068 .0110 .0156 .0203 .0250 .0297 .0344 .0391 0438 .0484 .0531 .0578 .0625 .0672 .0719 .0766 .0812 .0859 
30 .0011 0040 .0084 .0140 .0208 .0270 0838 .0405 .0472 .0540 .0608 .0675 .0742 .0810 .0878 .0045 .1012 .1080 .1148, .1215 
35.0012 .0048 0101 .0170 .0250 0338 .0429 0621 .0612 0704 0796 .0888 .0980 .1072 .1164 .1256 1248 .1439 .1531 .1623 
4@ .0014 .0055 0118 .0200 .0297 .0405 .0521 .0640 .0760 .0880 .1000 .1120 .1240 .1360 .1480 .1600 .1720 .1840 .1960 .2080 
45 .0016 .0062 .0135 .0230 .0344 .0472 .0612 .0760 .0911 .1063 .1215 .1367 .1519 .1671 .1822 .1974 .2126 .2278 .2430- .2582 
50.0018 0070 .0152 .0260 .0301 .0540 .0704 .0880 .1063 .1250 .1438 .1625 .1812 .2000 .2188 .2375 .2562 .2750 .2038 .3125 
55.0020 .0078 0169 0200 0438 .0608 0796 .1000 .1215 .1438 .1664 .1801 .2118 .2344 .2571 .2798 .3025 .3252 .3479 3708 
60 -.0022 0085 0186 0820 .0484 .0675 .0888 .1120 .1367 .1625 .1891 .2160 .2430 .2700 .2970 .3240 .3510 .3780 .4050 .4320 
5.0024 0002 .0202 0350 .0531 .0742 | 0080 .1240 .1519 .1812 .2118 .2430 .2746 .3063 .3980 .3697 4014 .4331 .4648 .4964 
70.0026 .0100 .0219 0380 .0578 .0810 .1072 | .1360 | .16T1 .2000 .2344 .2700 .3063 .3430 3798 .4165 .4532 .4900 .5268 .5635 
75.0028 .0108 .0236 .0410 .0625 .0878 .1164| 1480 .1822 .2188 .2571 .2970 .3380 .3798 4219 .4641 .5062 .5484 .5906 .6328 
BO .0029 0115 .0253 .0440 0672 .0945 .1256 .1600 .1974 .2375 .2708 .3240 .3607 .4165 .4641 .5120 .5600 .6080 .6560 .7040 
85.0031 0122 .0270 .0470 0719 1012 .1348/ .1720 .2126 | 2562 .3025 3510 4014 .4532 .5062 .5600 .6141 .6683 .7225 .7767 
90.0083 .0130 0287 .0500 .0766 .1080| 1439 .1840 | .2278 | .2750 .3252 .3780 .4331 .4900 5484 .6080 .6683 .7200 .7898 .8505 

0085 0138 .0804 | .0530 | .0812 | .1148 | 1531 .1960 | .2430 2038 3479 4060 | 4648 .5268 .5006| .6560 .7225 .7808 .8574 .9251 _ 
1.00/ 0037 0145 | .0821 | 0560) .o86e | .1215 | .1623 | .2080 | .2582 | .8125 | .3706 | 4320 | .4964  .5635 | 6828 | .7040 .7767 .8505 .9251 1.0000 | 














where W = wil = total load on beam. The result 
happens to agree with the exact equation in this in- 
stance. 


Example 2. The beam in Fig. 2 has a very general 
type of distributed load. Dividing the beam into equal 
subdivisions each one-twentieth of the length, the 
load intensity at each station is as indicated in Fig. 
2. The load P at each point is the load intensity 
times the length of the increment (360/20 = 18 in.). 
Thus, P,; = 70 x 18 = 1260 lb, Po = 125 x 18 = 
2250 Ib, etc. For this beam the deflection formula 
becomes 


13 
48 EI 


where SPK is the sum of the products of P at each 
station and the value of K corresponding to the value 
of b/I at that point. If the center deflection is re- 
quired, values of b/I are taken for the row a/l = 0.50, 
with the following result: 





.. (2) 
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Fig. 2—Distributed load of varying intensity. Numbers 
denote load intensity in pounds per inch 


Summing the values in the final colmn, $SPK = 
32,450. For this beam, EZ = 30 x 10® psi and 7 = 





b b/I w P=18w <4 PE 
126 0.35 70 1260 0.8785 1110 
144 0.40 125 2250 0.9440 2120 
162 0.45 180 3240 0.9855 3190 
180 0.50 220 3960 1.0000 3960 
198 0.55 250 4500 0.9855 4430 
216 0.60 270 4860 0.9440 4590 
234 0.65 280 E040 0.8785 4430 
252 0.70 270 4860 0.7920 38E0 
270 0.75 245 4410 0.6875 3030 
288 0.80 170 3060 0.5680 1740 


1477 in.‘, hence Equation 2 becomes 


y 


3605 





~ 48 X 80 X 106 X 1477 


x 32,450 = 0.712-in. 


Similarly, deflections of uniform cantilever beams 


may be found using TABLE 2, and of beams with built- 


in ends using TABLE 3. 


Table 3—Deflection Factors, K, for Uniform Beams with Built-in Ends 





























_— © — r % solve for deflection y substitute in the equation 
Y T \ 192 ET 
U hee Z aN where K is obtained from the table 
Ratio of b/1 
ot 0S) «Oia (Cia Cia GsC(‘i‘a DC CCS C(‘i«éa SCi«iSC‘i«é“SSCid‘SCi«‘SCi«‘ GSC‘ OC 
05 .0069 .0156 .0223 .0271 .0304 .0321 .0326 .0320 .0304 .0280 .0250 .0216 .0180 .0143 .0106 .0073 0043 .0020 .0005 
10.0156 0467 0740 0942 1080 .1160 .1190 .1175 .1123 .1040 .0033 .0809 .0674 .0536 .0400 .0274 .0164 .0077 .0020 
15 0223-0740 1327 1797 2126 2328 2418 .2411 2320 2160 .1946 .1693 1416 1128 .0844 .0579 0347 .0164 .0043 
20 0271 0942 .1797 2621 .3240 .3638 .3840 .3871 .3756 3520 .3188 .2785 2336 .1866 .1400 .0963 .0579 .0274 .0073 
25 0304 .1080 .2126 3240 .4219 .4900 .5281 .5400 .5204 .5000 .4556 .4000 .3369 .2700 .2031 .1400 .0844 .0400 .0106 
.30 0321 .1160 2328 .3638 4900 5927 .6571 6843 6795 .6480 .5949 .5253 4445 .3577 .2700 .1866 .1128 | .0536 0143 
38 0826 1190 .2418 3840 5281 6571 7536 8044 8123 7840 .7263 6460 .5498 4445 3369 .2336 .1416 .0674 .0180 
40 0320 1175 .2411 .3871 .5400 6843 8044 8847 9188 .8960 .8398 .7537 .6460 .5253 .4000  .2785 1693 0809 0216 
AS 0304 .1123  .2320 .3756 .5204 .6795 .8123 9188 .9703 .9720 .9251 .8398 .7263 .5949 4556 .3188 .1946 .0933  .0250 
50 0280 | .1040 .2160 3520 .5000 6480 .7840 8960 .9720 1.0000 .9720 8960 .7840 .6480 .5000 .3520 .2160 .1040 .0280 
55 | .0250 | 0933 .1946 3188 4556 | 5949 | .7263 8398 .9251 .9720 .9703 9138 .8123 .6795 | .5294 3756 2320 .1123 0304 | 
60 0216 0809 .1693| .2785 .4000 .5253 .6460 .7537 .8308 .8960 .9138 .8847 .8044 .6843 .5400 .3871 .2411 1175 .0320 | 
65 0180 .0674_ 1416 2336-3369 4445 5498 6460 7263 7840 8123 .8044 .7536 | 6871 | 5281 "3840 | .2418 "1190 "0826 | 
70 0143 0536 1128 .1866 2700 .3577 .4445 .5253 5949 .6480 .6795 6843 .6571 .5927 4900 3638 .2328 .1160 .0321 | 
“as | 20108 | .0000| .0eaa| 2400) 9081 | .a700| .s980 | 2000 | .a5ue | .5000 | .6a00 | .5s00 | .osa |.ap00 | 4an9 | 3000 | .2190 |.1080 |.ca08 | 
80.0073 .0274 0570 0063 .1400 | .1866 | .2336 .2785 .3188 .3520 .3756 .3871 .3840 .3638  .3240 .2621 .1797 .0042 | .0271_ 
BS) 0043 0164 0847 .0570 .0844 1128 .1416 | 1603 .1946 2160 .2320 .2411.2418 2328 2126 .1707 .1827 0740 | .0223 
90 | .0020 | .0077 0164) .0274 | 0400 .0536 | .0674 | .0809 | 0983 | .1040 .1123 .1175 | .1190 | .1160 | .1080 .0942 0740 | .0467 0156 
96 | .0008 | 0020 0043/0073 0106 | 0143 | 0180 | .0216 0250 | .0280 | .0804 | .0320 . | .0sa1 | 0306 | .0271 | .0223 | .0186 | 0069 
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AND MATERIALS 


For additional information on these new developments see Page 163 


Fluid-Particle Magnetic Clutch 


aS Clutches, FM5-S and 

‘ FM55-S, for controlled- 
torque applications, are 
designed primarily to 
provide extremely high 
acceleration requiring 
low controlling power 
such as obtainable from 
miniature vacuum tubes. 
Characteristics of the 
units are: Torque-inertia ratios up to 480,000; es- 
sentially proportional output torque with respect to 
controlling current up to 4500 rpm, providing a high 
degree of sensitivity for positioning, velocity and rate 
systems; electrical time constants of from 10 milli- 
seconds for 8 oz-in. of torque to 60 milliseconds for 80 
oz-in., with no external resistance; amplification fac- 
tor of approximately 200, the FM5 controlled by 
1 watt can control from 50 to 190 watts of rotational 
power output; driving efficiency approaching 100 per 
cent, when the driven load does not exceed the torque 
capacity of the clutch. 

The tendency of iron particles and fluid vehicle 
to separate due to centrifugal loading at high rota- 
tional speeds in these fluid-magnetic units has been 
overcome by the arrangement of clutch elements. 
Rotational elements are mounted in double-shielded 
bearings. Double slip rings are provided co that equip- 
ment may be placed in either plate or cathode circuits. 

Aside from the single clutches, the manufacturer 
can provide: Single shaft brake units, FM5-B; twin 
bidirectional servo means, FM55-T-80; high-speed 
bidirectional servo, FM5-T-16; twin reversing servo 
clutches, FM3-TG and FM5-TG. Manufacturer: Dun- 
can & Bayley Inc., 785 Hertel Ave., Buffalo 7, N. Y. 

For additional information circle MD 1 on Page 163 





Right-Angle Drive 


Utilizing spiral bevel gears that are case harden- 
ed, matched and lapped in pairs, RA-2 right-angle 
drive can be obtained in various capacities ranging 
from 6 to 12 hp, depending on drive ratio. Stock 
ratios are 1:1, 2:1, 3:1, 3:2 and 4:3 with other ratios 
available on special order. Both input and output 
shafts are 114 inches in diameter and are mounted in 
precision tapered roller bearings. All shaft extensions 
have dirt and moisture repelling oil seals. Output 


shaft can extend to right or left, or optional through- 
shaft provides extensions to both right and left. 
Manufacturer: Ohio Gear Co., 1338 E. 179th St., 


Cleveland 10, O. 
For additional information circle MD 2 on Page 163 





Three-Way Air Valve 


Added to line of fingertip type three-way air valves, 
these normally-open valves are of poppet type. Model 
FT-102 valve has %-in. pipe thread apertures for 
quick response when used with air cylinders up to 6-in. 
bore, and operates by light touch on handle-lever but- 
ton. Type FC-102 is same valve without lever, for 





operation by means of suitably located cam or trigger 
on working machine. Both models have mounting 
holes at top and sides to facilitate attachment to any 
machine. Hose nipples to take %-in. OD air hose are 
included. Manufacturer: Mead Specialties Co., Dept. 
V-25, 4114 N. Knox Ave., Chicago 41, Il. 

For additional information circle MD 3 on Page 163 


Disk-Type Electric Brake 


Utilizing not only 
friction but also 
power of electromag- 
netic attraction be- 
tween its ring-shaped 
electromagnet and 
armature disk, this 
electrically operated 
brake gives easily- 
controlled smooth- 
cushioned stops to 
electric motors. Unit 
requires only 25 to 
35 watts d-c for full application. Because applied 
power varies with flow of current through magnet, 
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brake action can be controlled manually or automatic- 
ally to as fine a degree as machine-operating cycles 
require. Steel plate back of armature disk acts as 
blower to dissipate heat as generated. 

Brake offers self-adjustment, since armature disk 
rides in constant light contact with friction surface 
of electromagnet. Where application requires, light 
spring pressure maintains this constant contact and 
follows up all wear between two surfaces to minimize 
need for mechanical attention. Unit mounts to stand- 
ard NEMA C flange. Standard production sizes are 
available for mounting on NEMA standard motor 
frame sizes 203 through 365. Larger and smaller 
brakes also are available for special motor mountings. 
Rectified power can be obtained from 110, 220 or 440- 
volt a-c by uring simple conversion unit. Manufac- 
turer: Warner Electric Brake Co., Beloit, Wisc. 

For additional information circle MD 4 on Page 163 





Flexible All-Metal Gasket 


Made of several types of 
ferrous and _ nonferrous 
metals in combination, this 
spiral-wound flexible all- 
metal gasket is suited for 
applications where high 
temperature and pressure 
and permeability of con- 
fined materials limit use 
of soft fillers. It does not 
take permanent set and 
will not contaminate con- 
fined liquids. 

Style CGI compression gage gasket for high tem- 
perature and pressure service incorporates inside ring 
to minimize high friction factors and eliminate tur- 
bulence by streamlining jointed connections. Ring 
can be remounted in new replacement gaskets. Style 
CG compression gage gasket is now supplied with 
rings having thickness of 3/32-in. as well as stand- 
ard thicknesses. This size was designed to meet vary- 
ing conditions of flange face finish. 

Basic thickness of 0.125-in. is now employed for 
entire gasket line, in addition to former stand- 
ard thicknesses of 0.175 and 0.285-in. Each thick- 
ness is subject to varied yield characteristics for 
both marine and industrial applications. Manufac- 
turer: Flexitallic Gasket Co., Eighth & Bailey Sts., 
Camden 2, N. J. 

For additional information circle MD 5 on Page 163 


Rotary Selector Switch 


Designed and assembled to meet exact require- 
ments of specific applications, Arrow-Hart push-pull 
selector switches provide single master switch con- 
trols which centralize multiple operations at one 
point. Eight to 16 positions can be set up on single 
dial, and three-wire control provides under-voltage 
operating protection. Visible indications on switch 
face plate and position of handle enable operator to 
check operation last selected or move to next de- 
sired position. Pulling on handle in selected position 
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starts desired function; pushing handle stops the 
action. Push motion drops out starters before load 
connections can be changed. Turning establishes de- 
sired load connections, and pull motion energizes 
starters. To establish load contacts before energizing 
starters, cams can be cut to delay or speed close, or 





to hold on contact between position of rotation. Cam 
sections are rated at 30 or 60 amp per circuit and are 
built in multiple sections to individual specifications 
as to control and load circuit combinations. Manu- 
facturer: Arrow-Hart & Hegeman Electric Co., In- 
dustrial Control Div., 103 Hawthorn St., Hartford 6, 
Conn. 
For additional information circle MD 6 on Page 163 





Centrifugally Cast Bearing 


Centrifugal casting of these bronze bushings results 
in production of dence, fine-grained material which is 
free from porosity, blow holes, sand inclusions and 
pits. They are made on order to required size in any 
common bearing alloy. Bearings have fine surface 
finish and are suitable for severe service requirements. 
Typical applications are in diesel, aircraft and station- 
ary engines; airframes, road machinery, sheaves, 
crane wheels and other heavy-duty uses. Manufac- 
turer: Induction Processing Co., 3321 W. Fifth St., 
Tulsa, Okla. 

For additional information circle MD 7 on Page 163 


Variable Speed Drive 


Multiple speed op- 
eration of 14-hp, d-c 
shunt motor from 
a-c line is possible 
through use of type 
1700-A Variac speed 
control. Constant 
field voltage is sup- 
plied by dry-disk 
rectifier, while ar- 
mature voltage can 
be varied by Variac autotransformer feeding elec- 
tronic rectifier. Smooth regulation is obtained from 
rated speed of motor down to practically zero. Reg- 
ulation in revolutions per minute is constant at all 
speed settings and is adequate for the great majority 
of applications. 

Low ripple current in armature circuit minimizes — 
motor losses and allows motor to operate at full 
direct current rating. Overload capacity for starting 
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is several times full-load armature current, and full 
protection is provided by circuit breaker. Single box 
houses both control and manual start-stop-reverse 
switch. Dynamic braking is provided in stop position, 
and field voltage can be adjusted in steps to change 
maximum speed. Drive is available in 115 and 230- 
volt models. Manufacturer General Radio Co., 275 


Massachusetts Ave., Cambridge 39, Mass. 
For additional information circle MD 8 on Page 163 





Metal Fastener Strip 


Permitting opera- 
tor to break strip 
from leading fasten- 
er with clean separa- 
tion as it is tight- 
ened, Tandem-type 
flat Speed Nut con- 
sists of strip of pre- 
tempered steel into 
which fasteners are 
stamped with partial 
shear separating each 
unit, Produced in 
either strips or coils, they are available at present 
for size 10-24 screws only. Manufacturer: Tinnerman 
Products Inc., 2044 Fulton Rd., Cleveland 13, O. 


For additional information circle MD 9 on Page 163 











Low-Voltage D-C Circuit Breakers 


Designed for use in 
low-voltage d-c cir- 
cuits on transporta- 
tion equipment and 
in many other special 
circuit applications, 
Klixon C9121 circuit 
breakers are avail- 
able in ratings of 8, 
10, 15,°20, 25 and 30 
amp. Small compact 
unit utilizes Klixon 
thermal disk which assures clean snap-action making 
and breaking and vibrationless operation. Stud ter- 
minals are molded into phenolic base, and metal cover 
totally encloses disks and contacts. Utilizing double- 
break contact action, ctandard unit can be ured on all 
6 and 12-volt d-c applications and in many 24-volt 
circuits. 

Inherent time lag characteristics avoid nuisance 
trip-outs by harmless transient shorts and, at same 
time, permit operation of equipment to maximum 
safe limits with complete safety. In operation, snap 
disk opens contact at predetermined overloads, break- 
ing circuit. After short cooling period, disk auto- 
matically closes and re-establishes circuit. If over- 
load condition persists, breaker reopens and cycles 
automatically. All types are calibrated to carry at 
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least 100 per cent of nominal rating continuously and 
to trip ultimately at not more than 125 per cent of 
nominal rating when in ambient of 77 F. Manufac- 
turer: Spencer Thermostat Div., Metals & Controls 
Corp., Attleboro, Mass. 


For additional information circle MD 10 on Page 163 


EEE 


Gearhead-Reduction Motor 


Basically a stand- 
ard motor with self- 
contained gear reduc- 
tion mechanism, gear- 
head motor is obtain- 
able in complete 
range of countershait 
speeds for powering 
all types of electrical- 
ly actuated devices. 
Drive is supplied for - 
single and double-reduction requirements in ratings 
from 1/200 to 44-hp, in reduction ratio from 6:1 to 
900:1 and in output torque from 1 to 500 lb-in. Coun- 
tershaft speeds range from 833 to 8 rpm. 

Depending upon motor frame size employed, counter- 
shaft can be located in increments of 30 or 90 degrees 
relative to horizontal center line by relocating gear- 
head on frame. Induction-hardened alloy steel worms 
and bakelite or bronze gears provide high reductions 
in small space and permit quiet operation. Generally, 
gearhead unit has same characteristics as its power 
source. Motors are supplied for special and general 
duty requirements in all basic motor types. Manu- 
facturer: Robbins & Myers Inc., Springfield, O. 

For additional information circle MD 11 on Page 163 


Midget Disk Type Thermostat | 


This compact, quick make 
and break type M thermostat 
is usable for close tempera- 
ture control of electronic de- 
vices, appliances and indus- 
trial apparatus. Control re- 
sults from electrical independ- 
ence of disk-type bimetal 
thermal element. Built with 
variety of terminal arrangements, unit operates on 
small differentials in range of from —60 to 600 F. 
Standard closure type for normal operation and her- 
metically sealed type for special applications are 
available. Manufacturer: Stevens Mfg. Co. Inc., 


Mansfield, O. 
For additional information circle MD 12 on Page 163 
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Unit Type Pillow Block 


Capable of holding shafts revolving at high speeds, 
this pillow block can be obtained with either ball or 
spherical roller bearings. The unit is designed with 
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tapered inner ring and tapered split compression 
sleeve which grips the shaft upon tightening of the 
lock nut. Concentric grip will not loosen even though 
shaft may vibrate, and uce of sleeve eliminates need 
for lock screws. Unit pillow block is completely as- 
sembled and prelubricated for immediate inctallation. 
It is equipped with floating seals to prevent leakage 
and entrance of dirt and other foreign matter. Blocks 
are recommended for use on mine hoists, dredge 
pumps, fans, marine propellers, lift trucks and con- 
veyors. Shaft sizes in “free” or “held” types range 
from 1-7/16 to 2-7/16 in. Manufacturer: SKF In- 
dustries Inc., Philadelphia, Pa. 


For additional information circle MD 13 on Page 163 





Bonding Agent 


Meeting industrial requirements for pressure, chem- 
ical and temperature resistance, bonding agent R-313 
metallurgical product permits easy manual bonding of 
similar and dicsimilar materials such as glass, plastics, 
neoprene and leather goods to metals, and ferrous to 
nonferrous metals. Manufacturer: Western Sealant 
Inc., 9042 Culver Blvd., Culver City, Calif. 

For additional information circle MD 14 on Page 163 





Asbestos-Metallic Clutch Facing 


Specific clutch ac- 
tion of any clutch de- 
sign can be matched 
by S-W spiral wound 
facing of asbestos- 
metallic yarns. Ma- 
terial is flexible for 
ease of handling dur- 
ing installations, and 
has low torque varia- 
tion under wide range 
of temperature and 
load conditions with minimum chatter in all engage- 
ments. Winding of asbestos-metallic yarn is close 
and uniform, and edges are smooth. Manufacturer: 
Johns-Manville, 22 E. 40th St., New York 16, N. Y. 

For additional information circle MD 15 on Page 163 








Submersible Pump Motor 


Housed in hermetically 
sealed castings En-Po mo- 
tor can be used wherever 
exposure to excessive dust, 
dirt, moisture or total sub- 
mersion is involved. Typi- 
cal applications are for 
pumps, dairy equipment, 
food machinery, machine tools, chemical and pharma- 
ceutical equipment, outdoor machinery and displays, 
shipyards and elevators. Motor can be supplied with 
three-phase, split-phase or capacitor windings for 
all standard voltages and frequencies in 4% to 14-hp 
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ratings. Flange mounting with rabbets machined to 
close tolerances is standard, but special mountings 
and windings can be supplied to meet specific re- 
quirements. Manufacturer: Piqua Machine & Mfg. 
Co., Piqua, O. 

For additional information circle MD 16 on Page 163 


Hydraulic Cylinder Cushion Plate 


4 Having 150-pci air 
and 300-psi oil pres- 
sure capacities, series 
100 cylinders are im- 
proved by addition of 
cushion units. Cush- 
ion plate attached to 
cylinder cover blocks 
off flow of exhaust air 
or fluid when cushion 
bushing attached to 
piston rod enters this 
mating cushion plate. Air or fluid displaced by move- 
ment of piston is thus compressed and metered out 
through adjustable needle valves, thereby cushioning 
piston during remainder of stroke. One needle valve, 
located in blind end cover, controls speed of cushion- 
ing stroke when piston rod is retracting. Other 
needle valve, located in rod end cover, controls speed 
of cushioning stroke when piston rod is extending. 
Two check valves built into cushion plates permit un- 
restricted flow of pressure into cylinder. 

Cylinders are supplied with cushioning on both 
ends of cylinder or on either end. Bore cizes in 
which cushioning strokes can be obtained are 1%, 2, 
2%, 3, 4%, 6, 8, 10, and 12 in. Each size is avail- 
able in rabbet, foot, trunnion, center line, blind end 
flange, rod end flange and clevis mountings. Manu- 
facturer: Gerotor May Corp., Baltimore 3, Md. 

For additional information circle MD 17 on Page 163 








Heavy-Duty Self-Locking Nuts 


Resistant to loosen- 
ing as result of vibra- |) 8 
tion on many types of 
heavy-duty industrial 
equipment, Security 
locknuts are a com- 
bination of standard 
nuts and specially de- 
signed retainers fab- ~ an 
ricated into perma- (§]) 5-9 ch 
nent units. When A 
locknut is applied, 
bolt forces slightly el- 
liptical heat treated alloy steel retainer back into 
round and causes it to grip bolt securely. Bolt load or 
etress is borne entirely by nut since retainer becomes 
isolated automatically from bearing contact with nut 
and functions solely as lock to prevent turning. Lock- 
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nuts are made with National Coarse and National Fine 
threads in standard sizes from % to 24% in. Manufac- 
turer: Security Locknut Corp., 1815 N. Long Ave., 
Chicago 39, Il. 

For additional information circle MD 18 on Page 163 


Continuous-Duty High-Current Resistor 


Obtainable in 6, 
94%, 12144, and 15%- 
in. lengths, Edgeohm 
high current resistors 
employ continuous 
noncorrosive oval- 
shaped alloy resis- 
tance ribbon with 
clamp-type terminals. 
These four sizes have minimum resistance value 
per unit of 0.5 ohms. Continuous current capacities 
range from 21 to 79 amp for all sizes. Maximum 
continuous duty ratings are approximately 2200 w 
for 19-in. units to 320 w for 6-in. resistors. 

Units can be furnished with individual stamped 
steel mounting brackets or with multiple units up 
to four mounted in cingle open frame. Additional 
clamp terminals and special multiunits or enclosed 
assemblies can also be obtained. Intermittent duty 
applications include starting, dynamic braking, field 
discharging and plugging on motor controllers. Ty- 
pical continuous duty applications include load bank- 
ing, battery charging and welding and plating rheo- 
stats. Manufacturer: Ward Leonard Electric Co., 
31 South St., Mount Vernon, N. Y. 

For additional information circle MD 19 on Page 163 








Adjustable Speed Drive 


Using armature control to make possible speed 
range of 20 to 1 at constant torque, Mot-O-Trol frac- 
tional-horsepower electronic adjustable-speed drive 
starts, stops and controls speeds of 4% to %-hp, d-c 
motors and operates from single-phase 50/60-cycle 
220/440-v power sources. Drive provides smooth step- 
less speed control, dynamic braking, overload and low- 
voltage protection. Small, compact control station is 
supplied for separate mounting at convenient loca- 
tion and is used to control starting, stopping, direc- 
tion of rotation, and speed of motor. Other compo- 
nents, used to rectify a-c power for the d-c motor, 
are enclosed in wall-mounted NEMA Type 1 enclosure. 
Manufacturer: Westinghouse Electric Corp., Box 868, 
Pittsburgh 30, Pa. 

For additional information circle MD 20 on Page 163 





Automatic Multigage Cutout 


Designed as automatic device to protect all gages 
in multigage pressure systems, model DV15-200 gage 
cutout eliminates manually cutting down each gage 
in system when that unit is not in use. It can be in- 
stalled in any gage line to provide protection for 
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gage by automatically cutting it out of circuit if 
line pressure should suddenly rise above safe operat- 
ing range. Positive opening and closing action of 
cutout eliminates need for relief valve and shut-off 
valve. Device can be obtained in series ranging from 
30 to 300 psi and from 400 to 3000 psi. Manufacturer: 
Greer Hydraulics Inc., 454 Eighteenth St., Brooklyn 
15, N. Y. 
For additional information circle MD 21 on Page 163 





Light-Weight Cold Pipe Insulation 


Especially suited 
for cold pipe insula- 
tion, K-Shield light- 
weight pipe and vessel 
insulation is made of 
Styrofoam expanded 
plastic containing 
minute closed-wall 
cells. Weighing ap- 
proximately 1% Ib 
per cu ft, the mate- 
rial is rigid yet highly 
workable and can be 
cut and fitted with ordinary tools. No vapor seal - 
coating is necessary as it has high moisture, vapor 
and mold resistance. Material has been successfully 
used on pipe lines where temperatures range from 
~ 250 to 175 F. It is manufactured for all standard 
pipes and fittings and is custom fabricated to specifi- 
cations for insulating processing equipment and other 
nonstandard items. Manufacturer: Robinson Indus- 
tries, Coleman, Mich. 

For additional information circle MD 22 on Page 163 








Molded Packing Material 


Effective to tem- 
peratures of 450 F, 
chemically - inert 
Chemlon packing ma- 
terial is supplied in 
molded form in a 
wide variety of 
shapes. It is not at- 
tacked by acids or al- 
kalies and stands up 
for long periods 
under difficult sealing conditions. Flexibility of ma- 
terial facilitates installation of packing rings. Com- 
bination of low power factor and high dielectric con- 
stant allows use as insulator for high frequency trans- 
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mission lines where low loss is necessity. Among 
molded forms now furnished are washers, bushings, 
rings, self-sealing V-cross-section rings, ring gaskets 
and jacketed gaskets. Manufacturer: Crane Pack- 
ing Co., 1800 Cuyler Ave., Chicago 13, Il. 

For additional information circle MD 23 on Page 163 





Centrifugal Clutch Coupling 


Designed to permit 
preselection of point 
at which motor or en- 
gine engages load, 
this Rawson centrifu- 
gal clutch coupling 
has wide range of 
drive characteristics. 
It can be preset for 
use on fractional and 
low unit horsepower 
units by adjusting 
friction segments and 
springs. Also avail- 
able are pulley type 
clutches with standard sizes of pulleys. Each unit 
is individually packaged and furnished with complete 
instructions for application and adjustment. Manu- 
facturer: Centric Clutch Co., Cranford, N. J. 

For additional information circle MD 24 on Page 163 





Self-Tapping Cap Screw 


Usable for many applications which do not require 
exceedingly high stress concentrations, this fastener 
is a combination of size-marked socket head of stand- 
ard P-K capscrew and thread body of type F self- 
tapping screw. These fasteners cut threads in plain 
drilled holes in metals or plastics. This screw can 
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be removed readily and replaced in same hole any 
number of times without materially reducing its hold- 
ing power. It is particularly suitable for fastening 
many parts which must be removed for servicing. 
Manufacturer Parker-Kalon Corp., 200 Varick St., 
New York 14, N. Y. 

For additional information circle MD 25 on Page 163 


High-Temperature Hydraulic Fluid 


Recommended for use in diecasting and for hy- 
draulically operated installations such as welding ma- 
chines and coal mining equipment, Lindol HF-X is 
flame-resistant tricresyl phosphate base hydraulic 
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fluid. It does not give off noxious fumes when ex- 
posed to high temperatures and has high lubricity 
and good corrosion resistance. Fluid can be obtained 
in wide range of viscosities and can be used in any 
system equipped for nonhazardous hydraulic fluid 
operation. Manufacturer: Celanese Corp. of America, 
180 Madison Ave., New York 16, N. Y. . 
For additional information circle MD 26 on Page 163 


Industrial Wheel 


Supplied in 6, 8 and 12-in. sizes, Alcore industrial 
wheels are strong yet light in weight. They feature 
smooth aluminum core, highly resilient rubber-com- 
pound tread and cage type roller bearings. Special 
sizes and tread compounds, are available on quantity 
orders. Manufacturer: Bassick Co., Bridgeport 2, 
Conn. 


For additional information circle MD 27 on Page 163 


Solenoid Pneumatic Valve 


Since two inlet 
ports of Mac sole- 
noid-operated air 
valve allow full line 
pressure to be ap- 
plied to work stroke 
of air cylinder and 
much lower pressure 
to be applied to re- 
turn stroke, savings 
in compressed air are 
effected. High or low 
pressure can be applied to either inlet port. Pres- 
sure range, 20 to 150 psi; pipe sizes, 3% and %-in. 

Assembly consists of iron base, bronze body with 
retainers, solenoid with cover, and chromed-aluminum 
piston which is the only moving part. O-ring type 
seals give “sealed with air pressure” feature of poppet 
type valve and yet maintain ease of operation of 
direct solenoid balanced type. Manufacturer: Mechan- 
ical Air Controls Inc., 3049 E. Grand Blvd., Detroit 
2, Mich. 


For additional information circle MD 28 on Page 163 








Ratchet Type Counting Device 


This Duo-Cam 
counter can be sup- 
plied. both as revolu- 
tion ratchet counter, 
adding one count for 
each revolution of 
drive shaft in either 
direction, and as 
ratchet with stops 
counter which adds one count for each oscillation 
of lever through angle of 30 degrees. Latter type 
is made to order only. Maximum recommended speed 
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of revolution ratchet type is 200 counts per minute 
and of other style, 500 counts per minute. Shaft is 
at right side, with top coming or going. Unit is reset 
by clock key. It is designed chiefly for such applica- 
tions as size-grinding operations and counting num- 
ber of pieces graded. Manufacturer: Veeder-Root Inc., 
Hartford 2, Conn. 


For additional information circle MD 29 on Page 163 ‘ 





Nonmetallic Magnet 

ie Similar to ceramics as 
they are of uniform struc- 
ture and contain no organic 
compounds, Ferramic non- 
metallic materials have 
magnetic properties and 
are adaptable for use 
where space and weight are 
factors. Suitable for all 
core applications, materials 
can be mass-produced in 
most shapes and sizes to close tolerances. They have 
uniform magnetic properties and will not decompose 
at elevated temperatures. Manufacturer: General 


Ceramics & Steatite Corp., Keasby, N. J. 
For additional information circle MD 30 on Page 163 








Pneumatic Cylinders 


Available with or 
without adjustable 
cushions, line of pneu- 
matic cylinders in 80 
to 100-psi precsure 
range is offered in 
seven different styles 
up to 8-in. bore. To 
join cylinder head to 
body, round spring- 
steel wire snap rings seated in rounded grooves in cyl- 
inder body and steel clamping collars are used in- 
stead of tie rods. Clamping collars hold snap rings 
firmly against bottoms of grooves in cylinder body. 
Standard heat-treated steel socket-head cap screws 
attach clamping collars to cylinder heads. Design 
reduces longitudinal column stresces and facilitates 
cleaning of external surfaces of cylinder. Manufac- 
turer: Tompkins-Johnson Co., Jackson, Mich. 

For additional information circle MD 31 on Page 163 





Colored Plastic Coating 


Available in white, machine gray and crystal clear, 
Krylon No. 200 series of protective plastic coatings 
can be applied by spraying, dipping or brushing. Sur- 
face is resistant to abrasion and fading -or discolora- 
tion from sunlight or fumes. Containing high solid 
content, coating bonds to both metal and wood and 
requires only air drying. Clear coating has no ten- 
dency to cloud when applied in humid weather, and 
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leaves no orange peel effect. Special thinner for this 
series is also supplied. Manufacturer: Foster & 
Kester, Philadelphia 32, Pa. 

For additional information circle MD 32 on Page 163 


High-Volume Diaphragm Valve 


High volume relief with- 7 
out blow-down is afforded 
lines carrying air, cold 
water, oil, insecticides and 
similar liquids at pressures 
up to 250 psi by series 62- 
A diaphragm relief valve. 
When pressure exceeds re- 
lief setting, diaphragm and 
valve seat are raised, thus 
opening valve and releas- 
ing air or liquid through 
outlet port. Surplus liquids 
can be discharged to cup- 
ply tank by piping outlet 
port. Parts in contact with 
fluid handled are brass, and 
synthetic rubber diaphragm which is reinforced with 
nylon cloth is highly resistant to fluids for which 
valve is recommended. Regulating springs are avail- 
able in six sizes for relief pressure ranges of from 2- 
15 psi to 5-125 psi, and valves are obtainable in from 
¥, to 1-inch pipe sizes. Manufacturer: C. A. Nor- 
gren Co., 222 Santa Fe Drive, Denver 9, Colo. 

For additional information circle MD 33 on Page 163 








Gear-Type Hydraulic Pump 

Primarily designed §& a 
for automotive quick || 
oil-changing equip- 
ment, model 1304 pos- 
itive - pressure gear 
pump also has wide 
range of applications 
in hydraulic and fluid 
transfer field. . Unit 
delivers 14% gpm at 
200 pci. Size and 
weight are minimized 
and alignment assured by close coupling with 14-hp 
1725-rpm G-E motor. Pump is equipped with alumi- 
num body, bronze gears and cup seal. Manufacturer: 
Eastern Industries Inc., 296 Elm St., New Haven 6, 
Conn. 





For additional information circle MD 34 on Page 163 


A-C Induction Motor 


Ranging from 20 to 75 hp, Life-Line a-c induction 
motors are produced in squirrel-cage and wound-rotor 
types. Supplied in all standard ratings at 60, 50 and 
25 cycles, they are both dripproof and splashproof. 
Stator frame is heavy-rolled steel, permitting motor 
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N the selection of the proper 

type of Sleeve Bearing for 
any given application there are cer- 
tain fundamental steps to follow 
before arriving at the final decision. 
The first move is to determine, as 
near as possible, the operating re- 
quirements such as speeds, loads, 
shock, temperature, lubrication, etc. 
The next step is to compare, by 
certain known and accepted tests, 
which bearing material will meet 
these requirements in the most sat- 
isfactory manner. Samples of the 
various materials, each produced 
to the same size and thickness are 
then used so that each test is com- 
parative. Thus by matching the 
operating requirements of the appli- 
cation to the physical properties of 
the bearing material we arrive at 
a satisfactory selection of the proper 
bearing to use. 


a 
. 
Standard Tests for Sleeve Bearings-1! 
PHYSICAL PROPERTIES 
Johnson 
Bronze Tensile Ib. | Proportional Yield Point Elongation Brinell 
per sq. in. Limit Ib. per sq. in. per cent Hardness 
Alloy No.| “+5000 +2000 +3000 in 2 in. No. 
19 27,500 7,800 20,700 8+4 62 
25 22,500 6,900 16,750 11+4 44 
27 30,000 9,700 19,000 10+5 58 
29 24,000 7,600 16,400 9+4 52 
51 36,500 12,500 18,500 15+5 67 
53 36,000 13,000 19,000 18+4 69 
55 39,200 13,600 21,000 10+5 74 
66 26,000 7,800 14,500 12+5 48 
71 29,000 8,200 16,500 20+7 49 
72 29,000 8,600 14,600 17+5 56 


In determining the physical prop- 
erties of bearing materials we use 
the following tests: 


Tensile Strength 


The ultimate tensile strength is 
the maximum load per square 
inch the material will carry up 
to the point of rupture. It is 
really a test of toughness. 


Yield Point 


The yield point is the load in 
pounds per square inch necessary 
to produce an elongation of .2% 
of the original specified length. 


Elongation 


This property is expressed as the 
percentage of length increase, 
after test piece has been ruptured, 
divided by the original specified 
length. This test is an indication 
of the material’s conformability 
property and in addition indi- 
cates to a certain degree the 
shock resisting capacity of the 
material. 
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A typical listing and comparison of various popular, cast bronze bearing alloys. 


Reduction of Area 


This property is determined by 
measuring the decrease which 
occurs in the cross sectional area 
of the specimen at the point of 
rupture, as compared to the orig- 
inal diameter of the test piece. 
This property is also expressed 
as a percentage. 


Hardness 


Hardness can be determined in 
several ways, with the Brinell 
and the Rockwell methods being 
the most popular in non-ferrous 
materials. In determining the 
Brinell hardness number we use 
a 10 millimeter ball and apply a 
500 kilogram load for a period of 
thirty seconds. Hardness is, in 
fact, an indication of the ma- 
terial’s resistance to deformation, 
which also indicates the com- 
pressive strength of the material. 


Compressive Strength 


This test establishes the percent 
of permanent deformation occur- 


ring under specified loads. It is : 


figured in relation to the size 


and form of the specimen used 
for testing. 


Engineering Service 


Johnson Bronze offers manufacturers of 
all types of equipment a complete engi- 
neering and metallurgical service. We can 
help you determine the exact type of 
bearing that will give you the greatest 
amount of service for the longest period 
of time. We can show you how to design 
your bearings so that they can be pro- 
duced in the most economical manner. As 
we manufacture all types of Sleeve Bear- 
ings, we base all of our recommendations 
on facts free from prejudice. Why not 
take full advantage of this free service? 


This bearing data sheet is but one of a series. 
You can get the complete set by writing to— 


he 


SLEEVE BEARING HEADQUARTERS 
525 $. MILL ST. + NEW CASTLE, PENNA. 
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to be wall or ceiling-mounted with equal protection. 
Brackets are dripproof, with top half solid and venti- 
lating openings on lower half only. Both sleeve and 
ball bearing brackets are available. Sleeve bearing 
motors are sealed-sleeve type with air by-pass, and 
ball bearing motors use self-sealed prelubricated bear- 
ings. Manufacturer: Westinghouse Electric Corp., 
Buffalo, N. Y. 


For additional information circle MD 35 on Page 163 





Fractional-Horsepower Six-Pole Motor 


Obtainable with 5- 
in. OD and in two 
lengths, six - pole 
shaded-pole’ fraction- 
al horsepower motor 
operates at speeds 
from 1000 to 1050 
rpm with ratings 
from ¥% to 1/30 hp. 
Further speed reduc- 
tions down to 500 
rpm are possible by use of choke control coils. With 
3g-in. diameter shaft extension furnished, motor is 
available for either stud mounting from end cases or 
resilient base mounting. Either open or enclosed 
housings can be supplied to meet rating and ventila- 
tion requirements, and designs are available for hor- 
izontal or vertical operation. Manufacturer: Fasco 
Industries Inc., Rochester 2, N. Y. 

For additional information circle MD 36 on Page 163 








Stainless Steel Filter 


Recommended for 
filtering, separating, 
diffusing and regulat- 
ing flow of wide vari- 
ety of liquids and 
gases, these stainless 
steel Oilite units are 
also useful for han- 
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rials and for. applications where contamination must 





dling corrosive mate- .. 


be avoided. Typical shapes include disks, sheets, plain © 


cylinders and cones; special shapes are available on 
order. Made from stainless steel powders, units pro- 
vide depth filtration and enable porosity or permeabil- 
ity to be closely controlled between 0 and 60 per 


cent. Filters can be flushed easily and are not brittle 
or friable. Manufacturer: Amplex Mfg. Co., Detroit 
31, Mich. 


For additional information circle MD 37 on Page 163 


Vibration Mount 


Employing ‘rubber-in-shear’ principle, Finnflex CM- 
H vibration mount is intended for use with precision 
grinders, lathes, generators, pumps, compressors, jig 
borers and other installations where horizontal- and 
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rotary machinery vibrations are present. It consists 
of steel channel floated in rubber between two steel 
angles. Correct angularity between steel parts and 
rubber bonded to them enables isolator to approximate 
‘flat’ spot on stress-strain curve of relative slope. 
Because spring index is not constant, resonance is 
avoided. Overall height of unit is only 2 in. Load 
range is from 600 to 10,000 Ib. Manufacturer: Finn 
& Co., 2850 Eighth Ave., New York 30. 


For additional information circle MD 38 on Page 163 





Master Air Control Valve 


Controlled by one 
4-way or two 3-way 
pilot valves, this 4- 
way Mastair valve is 
a balanced-spool type. 
Use of straight-line 
piping minimizes need 
for fittings. Valve 
mechanism is acces- 
sible without discon- 
necting piping, and 
parts are interchange- 
able in any size unit. Standard sizes are 3%, 42, %4 and 
1-inch. Cam, lever, pushbutton and foot-operated con- 
trol pilot valves are available. Manufacturer: Hanna 
Engineering Works, 1765 Elston Ave., Chicago 22, Il. 

For additional information circle MD 39 on Page 163 








Air-Operated Control Instruments 


Included in series 500 line 
of air-operated controllers 
are instruments for auto- 
matically regulating temper- 


humidity and pH 
value. Reset rate, deriva- 
tive time and proportional 
band adjustments are ac- 


producible. Instruments have 
only one service adjustment 
and” are-equipped with re- 
set action stops. Controllers can be completely dis- 
assembled "and after being reassembled with replace- 
ment parts, only one adjustment is required to put 
the system in exact calibration. They are supplied in 
five types of control action: on-off, proportional reset, 
derivative and reset plus derivative. They are read- 
ily convertible from one type to another. Manufac- 
turer? ~ Bristol Co., Waterbury, Conn. * 
“For additional information circle MD 40 on Page 163 
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That’s why Bodine Electric Company engineers 
chose the Gits Unit Seal for the Bodine “Group 4’’ 
worm gear reducer (shown here). Gits engineers then 
applied the Unit Seal without causing any redesign 
of the reducer. 

Gits Seals can solve your shaft sealing problems, too 
—effectively and economically. Send us your shaft seal- 
ing problems on any type of equipment, for prompt 
recommendations (no obligation). | 


" GITS ZZ SEAL 


di 


7 
v 


for informative, detailed booklet 
on the Gits line of shaft seals — 
complete with diagrams and illus- 
trations of various applications, 


GiTs BROS. Mrs. Co. 


1868 §. Kilbourn Ave. « Chicago 23, Itlinois 





¥ Note the Gits “Style FG” Oil Gauge and the Gits ‘‘Style KV”’ Oil Cup. Gits oils it, seals it, gauges it! 
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ENGINEERING DEPARTMENT 





For additional information on this new equipment see Page 163 


Drafting Machine 


Functions of T-square, straight edge, triangles, pro- 
tractors and scales are combined in this redesigned 
drafting machine. Among improvements are rede- 
signed bare line clamp located for greater conveni- 
ence in aligning drafter to drawing, ball joints on 
both arms, increased space between double thumb 
screws which fastens machine to board to provide 
improved anchorage, and Equipoise mechanism. The 
mechanism counteracts effect of gravity when drafts- 
man is working on tilted drawing board. Drafter 
cannot drift down board, and there is no tendency to 
kick back. Draftsman can align drafter scales quick- 





ly and accurately to any part of drawing. Fluted ad- 
justment knob on mechanism sets correct tension for 
angles between 0 and 20 degrees from horizontal. 

Slight thumb pressure on touch control button al- 
lows drafter head to be rotated to any of 24 com- 
monly used angles. Releasing button automatically 
locks head at desired angle. When head is disen- 
gaged, it can be locked at any intermediate angle 
with head brake. Manufacturer: Charles Bruning 
Co., 4754 Montrose Ave., Chicago 41, Il. 

For additional information circle MD 41 on Page 163 


Tachometer Generator 


Available in three models with speed ranges of 100 
to 1450, 100 to 2500 and 100 to 5000 rpm, this heavy 
duty d-c tachometer generator is accurate within 0.3 
per cent of full scale with portable instrument, and 
within 1 per cent of full scale with other indicating 
instruments. Generator is totally enclosed and fea- 
tures rubber-mounted ball bearings and Alnico per- 
manent magnet field. End play is preloaded to 100 
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Ib to counteract end thrust of large machines to 
which unit is mounted. 

Output voltage of generator is directly proportion- 
al te speed. Sufficient power is produced for con- 
trol purposes and operation of an instrument simul- 
taneously or operation of several instruments in 
parallel. Unit operates in either direction and rota- 
tion can be indicated by zero-center instrument. 

Having cast steel base welded to frame, generator 
can be mounted either vertically or horizontally. It 
has 54 x 1%-in. shaft with keyway on pulley end and 
\¥y-in, extension to commutator end for hand tachom- 
eter readings. Manufacturer: General Electric Co., 
Special Products Div., Schenectady 5, N. Y. 

For additional information circle MD 42 on Page 163 





Miniature Current Indicator 


Designed to 
measure load cur- 
rent of various 
electrical devices 
operated on alter- 
nating current, 
Mini-Amp minia- 
ture current indi- 
cator has accuracy 
within 5 per cent 
of actual load. In- 
strument measures 
about 2 x 2 x 1 in. 
and has opening in 
center through which is passed current-carrying con- 
ductor. The range of the meter may be changed by 
increasing the number of turns of wire passed through 
the opening. Available in different ampere ratings, 
this device will withstand rough usage. Neon indi- 
eator, which glows at minimum amperage flow, is 
guaranteed for service life of at least 25,000 hr. Man- 
ufacturer: Industrial Devices Inc., Edgewater, N. J. 

For additional information circle MD 43 on Page 163 
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72, Shims. Lock Nuts & Stampings 

Summ Co,—s-page liustrated 
data ae “Shims, Lock Nuts, Stampings’’ 
deals with Laminum shims which peel for 
gage adjustment; An-cor-lox lock nuts which 
use nonspringing metal ring at base of nut 
for locking device; and small flat stampings 
which can be furnished in brass, steel, alu- 
minum, copper and plastic. 


73. Commercial Glasses 
Corning Glass Works—1i6-page illustrated 
form No. B-83 lists properties of selected 
commercial glasses which include Pyrex, 
Corning and Vycor. Thermal stresses, heat 
transmission, electrical properties, corrosion 
resistance and viscosity data are given also. 


74. Extruded Aluminum Shapes 

Reynolds Metals Co.—4-page illustrated bul- 
wine’ ‘Reynolds Lifetime Aluminum Extruded 
Shapes’”’ explains how aluminum can be 
ae: in almost any cross-sectional 

shape. Commercial tolerances, extrusion meth- 
od, design possibilities, mechanical properties, 
chemical composition and other data are in- 
cluded. 


75. Production Machining 

Carey Machine Co.—4-page illustrated cata- 
log ‘‘Fast—Accurate Production Machining’’ 
describes facilities for producing wide variety 
of parts, including precision finishing and 
complete assembly. Production operations are 
illustrated and types of machine tools listed. 


76. Worm Gear Speed Reducers 
D. O. James Gear Mfg. Co.—24-page illus- 
_— catalog No. 40-S contains engineering 
and prices of single and double worm 
oe speed reducers. First type is available 
in 24 sizes with ratio ranges of 5.66:1 to 100:1, 
and double type is obtainable in 10 sizes with 
ratio ranges of 87:1 to 10,000:1. 


77. J. Testing Machine Devices 
Baldwin Locomotive Works, Eddystone Div. 
—12-page illustrated bulletin No. 261-A de- 
picts and describes supplementary devices for 
oe testing machines to widest scope of 
conditions, These include equipment 
to to holt specimens, widen testing range and ex- 
tend some aspect of testing machine perform- 


DESIGN 


Wichita City Librax, 


84. Bushings & Bearin 

Serigenatin’ F Products, Inc.—1-page illustrated 
leafiet portrays bushings, bearings, thrust 
washers, spacers, ferrules, gromets and in- 
serts made to specifications for wide variety 
of applications. 


85. Clutch Head Screw 

United Screw & Bolt Corp.—i2-page illus- 
trated manual ‘‘Clutch Head, the Most Modern 
Screw’’ presents details of complete line of 
recessed head screws which feature nontapered 
driving engagement; frictional Lock-On; and 
ability to be driven by common screwdriver, 
— head screwdriver or variety of special 


86. Shaded-pole Motor 

stussell Klecimme Co.—4-page illustrated bul- 
letin No. 1000 describes type 230 two-pole 
skeleton-frame shaded-pole induction motor. 
Motor can be obtained in ratings from 1/50 
to 1/200-hp with load speed of 3000 rpm. 


87. In-Line Valves 

Ross Operating Valve Co.—8-page illustrated 
bulletin No, 302 presents data on in-line mount- 
ing Master valves and Pilot valves. Typical 
installation diagrams are given also. 


88. Plating Compounds 

Wire Coating & Mfg. Co.—4-page illustrated 
folder is descriptive of method of use of Brite 
Copper plating compound and Brite Dip after- 
treatment of zine or cadmium plate to provide 
bright corrosion-resistant surface, 


FOR MORE 


EXECUTIVES 


ALELPFUL LITERATURE 


89. Centrifugal Castings 

Sandusky Foundry & Machine Co.—4-page 
illustrated bulletin No. 542 indicates facilities 
for producing nonferrous centrifugal castings 
in diameters from 3 to 54 in. and in lengths 
up to 327 in. in wide variety of cylindrical 
shapes, Physical properties, composition 
ranges, alloy designations and specifications 
are charted in single table, 


90. Air Motors & Pumps 

Gast Mfg. Corp.—12-page illustrated bulle- 
tin 449 cites 26 product problems solved with 
rotary air motors, compressors and vacuum 
pumps. Air motors from 1/20 to 3-hp, air 
compressors up to 30 psi and pumps for up 
to 28-in. vacuum are detailed. 


91. Bonded Fabric Bearings 

Neveroil Bearings & Busnings—4-page illus- 
trated pamphlet is descriptive of bearings and 
bushings consisting of lubricant-impregnated 
fabric, bonded by special process w sic oF 
nonferrous materials and roll-formed to size. 
Publication charts performance, characteristics 
and installation of bearings. 


92. Pressure Regulators 

Air Reduction Saies Co.—32-page illustrated 
catalog on complete line of pressure regulators 
includes types for welding, cutting, special 
flame processes, administering gaseous anes- 
thesia, maintaining gaseous pressures in elec- 
trical equipment and other operations where 
controlled gas. pressure is required. 


INFORMATION 


on developments in “New Parts” and “Engineering Department” 


sections—or if “Helpful Literature” 
ing numbers on either card below 


is desired—circle correspond- 
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78. Gear Checki Instruments 
Eastman oa op Industrial Optical PERMIT No, 34.9 
PY er 5g booklet describes Conju-Gage (See, 610 P.L.&R.) 
























































line of check: instruments, Included is Cleveland, Ohi 
anedaee of meg section gaging element, 
gages for making composite check of spur and 
gears up to 8\-in. pitch diameter, and 
. backlash gage for gears of &%-in, pitch di- RRR 
ameter and larger. eRe 
79. Wood-cased Pencils BUSINESS REPLY CARD erence: 
. 8. Sta r, Inc. Cy) rice lis 
<aeahas mplete toe at pencila £0r araftemen, No Postage Stamp Necessary If Mailed in the United States js 
architects in es wing, 
thin lead, thick lead colored, colored indelible 4c POSTAGE WILL BE PAID BY— eREPerE 
and colored hectograph pencils. Also listed wee 
are ge A poem “wn sree ~ a 
pencil, artist many types of refill 
leads. MACHINE DESIGN pam 
80. Technical Facsimile Materials " _— 
es Corp. —16-page ge Penton Building ees 
type terials for Ammon’ elopment’’ Orne 
enumerates dry-developing Diaxotype nate- Reader's Service Dept. CLEVELAND 13, OHIO euccumm 
rials, machines and supplies for positive-print- 
ing process. Standard and nonstandard roll ORE IE 
and cut sheet sizes of various types of paper 
are listed and prices given. 
81. Flexible Cou 
er Tee Ss describes uni- M. D. Numbers | MACHINE DESIGN 
‘ou Fe ri i- . um 
action flexible conan which utilizes 11-49 
rein Sen tc new Bentes notten of re 1 21 49 61 81 101 | Penton 
Silent material without distortion, == ~ = 2 = = be Cleveland 13, Ohio 
rears end Coates Es FSG 4 24 44 64 84 104] Please send literature or detailed information on 
alog No, 709 lists various types of stock 5 25 45 65 85 105) subjects circled at left to— 
and single and multiple-strand roller 6 26 46 66 86 106 
chains. Data for selection of sprockets and 72 4 67 8&7 107 
and prices are listed also, 8 28 48 68 88 108 
83. Centralized Lubrication Systems 9 29 49 6&8 89 109 
Alemite Div., Stewart-Warner “Corp.—12- NAME TITLE 
page illustrated form 22-154 presents four 170 30 50 70 90 110 eager ene wnenmnassenc 
basic systems of centralized lubrication: Lub- 11.33 «53 70 OTC 
Lubrometer, Dual ive 12 32 52 72 92 112 | COMPANY ky pre Te 
Et eet icon es Ci ee 13 33 53 73 93 113 
ven per- 
mit easy selection of proper system for any 143M 84 74 94 114 
given lubrication requirement. 18 35 55 75 98 115 MANUFACTURED —_— Si} be er 
1% 3% 56 76 96 116 
7 87 77 9 117 | SDDEESS pias’ be tee eet 
18 38 58 78 98 118 
19 39 59 79 98 19 | CITY AND STATE FEMS eee 
77 we Bast sot. laguna Th coed. AMIGT bo completely (ited out, Whetin WER tr ORME. 





93. Prelubricated Bearings 
Westinghouse Electric Corp. 3 

booklet B-4378 presents facts about prelubri- 
eated bearings used in Life-Line electric mo- 
tors. Sections discuss desirable qualities of 
grease, tests to prove adequacy of grease and 
tests to prove seal effectiveness. Several case 
histories are cited. 


94. Commercial Glassware 

Corning Glass Works — 20-page illustrated 
booklet B-84 describes manufacture and design 
of comercie! glassware. Primary purpose of 
booklet is to supply background material and 
data to aid in selecting general design of glass 
components and accessories, 


95. High Nickel Alloys 

Be AN Nickel Co.—44-page illustrated 
technical bulletin No. T-3 is treatise on re- 
sistance of high nickel alloys to corrosion 
caused by sulfuric acid. Problems involving 
wide range of operations from pickling of 
steel to petroleum refining and textile process- 
ing are discussed. 


96. Nut Retainers 

Tinnerman Products, Inc.——4-page illustrated 
bulletin No, 245-2 presents engineering specifi- 
cations for standard Speed Grip nut retainers. 
Code is given that explains numbering system 
for retainers. Selector for panel thickness 
and tabular information on finishes used are 
included. 


97. Double-Acting Air Cylinders 

Bellows Co.—12-page illustrated bulletin PD- 
120 discusses various types of Power Dome 
nonrotating double-acting air cylinders. Cylin- 
ders listed include single or doubie-end piston 
types for foot or side, pivot, rear or front 
flange, and trunnion mounting. 


98. Transmission Belting 

United States Rubber Co.—-28-page illustrated 
catalog gives detailed design, engineering and 
performance data on line of transmission belt- 
ing. Suggestions for proper selection of belt 
and procedure for analyzing belt drives are in- 
cluded. 


99. Magnetic Motor Starters 

Monitor Controller Co.—24-page illustrated 
catalog No. 6300 presents complete data on 
Thermaload solenoid type alternating current 
magnetic motor starters with thermal over- 
load protection for across-the-line starting. 
They are available in sizes 0 and 1. 


100. Split-phase Motors 

Emerson Electric Co.—4-page es Se bul- 
letin B580;A120(M) lists split-phase 
with ratings from 1/20 to 1/3-hp for euaslant 
speed operation. Included in listing are gen- 
eral-purpose and special-purpose types with 
sleeve or ball bearings, either open protected 
or totally enclosed, and with rigid or resilient 
mountings. 


101. Machine Tools 

Ex-Cell-O Corp.—32-page illustrated bro- 
echure is entitled ‘‘Ex-Cell-O in the Land of 
Opportunity.’’ Thirty years of production of 
machine tools and packaging equipment ane 
company’s progress in field are reviewed. 
duction facilities, personnel and equipment 
produced are portrayed. 


102. Oil-hydraulic Products 

Commercial Shearing & Stamping Co.—8- 
page illustrated booklet ‘‘ ‘Commercial’ Oil-Hy- 
draulic Products’’ shows line of pumps with 
capacities from 1 to 75 gpm; motors rated 
from 1 to 20 hp; unit, tandem and special 
valves; multiple and single sleeve cylinders; 
and manually operated units. 


103. Air & Fluid Filters 

Skinner Purifiers, Inc.—6-page illustrated 
bulletin No. 629 is guide to line of filters with 
cleanable ribbon-type elements. Model R gen- 
eral purpose filters for fine filtration of water, 
gasoline, oi] and other fluids and model RA 
air filter for separating solids, water and oil 
impurities from air are described. Flow rate 
data, installation information and construc- 
tion features are included. 

ic Pulle 


104. Permanent Magneti: 

Eriez Mfg. Co.—8-page illustrat bulletin 
No. 510A shows applications and presents 
data on permanently magnetized nonelectric 
pulley which provides simple economical means 
of separating magnetic from nonmagnetic ma- 
terials conveyed on belt. Magnetic plate sepa- 
rators, drums and traps are shown and de- 
scribed also. 


105. Relays & Timers 

Struthers-Dunn Inc. — [Illustrated ‘‘Quick 
Guide’’ catalog provides simplified listing of 
essential data to permit easy selection of re- 
lays and timers. Data are arranged so that 
relays of suitable electrical and mechanical 
characteristics can be specified for proper ap- 
plication. Information is given also on mount- 
ing styles, covers and housings. 
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106. W. 
Ohio Nut & Co.—4-page illustrated 
letin No. 496 shows applications of 
knobs, bracket, handle, mounting lug, 
nuts and open end studs for projection 
— and nuts, screws and pins for spot 

ng. 
107. Speed Reducers 

Cleveland Worm & Gear Co.—8-page illus- 
trated bulletin ‘‘Save Space. .Save Weight 
F -Save Money’’ is series of case studies on 
use of Speedaire fan-cooled worm gear speed 
reducers and resultant savings. Performance 
data are given on applications of drives to 
machine tools, process equipment, elevators, 
conveyors and pumps. 


108. Silicone Manufacture 

General Electric Co., Chemical Dept.—12- 
page illustrated bulletin CDC-102 depicts com- 
pany’s silicone manufacturing facilities at Wa- 
terford, N. Y. Included are brief descriptions 
and listings of principal uses of silicone resins, 
oils, greases, rubber and water repellents, : 


109. Heat Treated Beoring Metal 

American Crucible Products Co.—8-page il- 
lustrated pocket-size folder ‘‘Promet’’ discusses 
properties of heat treated bearing metal which 
is soft with excellent lubricating properties 
yet has close structure so that it is resistant 
to compression and wear. 


110. Timing Motor 

R. W. Cramer Co.—4-page illustrated bul- 
letin No. 10A describes type SX self- 
synchronous timing motor that operates at 240 
rpm on 60-cycle current. Applications, fea- 
tures and construction are discussed and cross- 
sectional view presented. 


111. Pressure Recorder 

Bristol Co.—Illustrated bulletin No. G620 
describes series 500 absolute pressure gage and 
gives data on new principle of operation em- 
ployed which makes it possible to record and 
automatically control absolute pressure within 
scale range as low as zero to 20 mm of mer- 
cury absolute. 


112. Ball Bearings 

Marlin-Rockwell Corp.—40-page bulletin No, 
26 contains list of bearing numbers of more 
than 12,500 different ball bearings made by va- 
rious manufacturers and corresponding sizes of 
M-R-C replacements. 


113. Variable $ Control 
Reeves Pulley .—8-page illustrated bulle- 
No. VN-4912 deals with Vari-Speed Jr. 
control for light horsepower requirements. 
Unit delivers infinitely variable speed to any 
driven machine with speed ratios from 1%:1 to 
2% :1. 


114. Brass Gate Valves 

Ohio Brass Co.—lIllustrated leaflet ‘‘It’s the 
Dise That Makes the Difference’ discusses 
brass gate valves incorporating Flexitite disk 
which combines of solid disk 
with sufficient flexibility to make tight leak- 
proof contact over entire seat surface. 


115. Process Measurement 

Foxboro Co.—32-page illustrated bulletin No. 
427 presents line of Dynalog instruments for 
process measurement and control as well as 
various auxiliary devices which adapt these 
instruments to many diverse industrial appli- 
cations. 


116, Contactors 

Square D Co.—2-page illustrated bulletin 
seee describes contactors for resistance weld- 
ers. Construction features, applications and 
ratings for high speed, 3ynchro-Break and 
electronic types are given. 


117. Abrasion-resistant Allo 

American Brake Co., ectro-Alloys 
Div. — 6-page iouantated bulletin T-176 de- 
scribes how abrasion can be reduced with 
Thermalloy HC-250. Physical properties and 
uses are listed and case histories cited that 
give actual field service data. 


118, Centrifugal Clutch 

Conway Clu Co.—4-page illustrated bul- 
letin C-4 describes centrifugal clutch which 
permits motor or engine to attain predeter- 
mined speed before power is applied and dis- 
connects power flow automatically when over- 
load slows down speed of work shaft. 


. pK cane Div., 


Michigan Tool Co.—TIllus- 
trated bulletins Nos. 8962 and 8964 explain 
manner in which standard single reduction 
Cone-Drive speed reducers are combined to 
give double reduction output. First publica- 
tion covers reducers up to 9 hp and 53,700 
lb-in. output torque and second, up to 59 hp 
and 244,600 Ib-in, torque. 


120. Centralized Lubrication 

Trabon Engineering Corp.—4-page illustrated 
bulletin No. 484 depicts how type M central- 
ized lubrication can be used for machinery of 
all kinds. Included is-question and answer 
section derived from field service experience. 
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saves Ke } ~-steps up 


There are no loose parts to deal with when you use Type 
“N” Rotary Seals. Unit construction brings the Seals to THE ROTARY SEAL PRINCIPLE 
your plant pre-assembled and ready to incorporate into 
your equipment — no “watchmaker” adjustments or fittings 
to make. Naturally, this means faster production; and at 
the same time, greater freedom from rejects caused by 
faulty assembly. 





is the original approach to a practical 
solution of a universally troublesome 
problem. Our booklet “Sealing with 
Certainty” explains and illustrates the 
principle. We're glad to send it to you 
Rotary Seal engineers can quickly adapt this new unit to any without obligation. Full description of 
of a wide range of applications (although, since Type “N” Type “N” is included. 

has been designed particularly to meet mass production 

conditions, it is not available in small quantities for ail shaft 

sizes). Check with us now to learn how your production 

can benefit from Type “N” Rotary Seals—the latest develop- 

ment of a time-tested principle, engineered especially to 

meet the increasingly difficult sealing problems resulting 

4 from higher shaft speeds or difficult lubrication conditions. 
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PRODUCTION AND 


Modern Practices in Manufacture 


Redesign for Welding 


ODERNIZATION of a lawn mower manufactured by the 
Clemson Brothers Inc. of Middletown, N. Y., involved the 
redesign of the mower reel for welded steel fabrication to 

produce a stronger, superior cutting reel. This redesign pre- 
sented a production welding problem in the joining of dissimilar 
steels, which is being solved by the application of low-hydrogen, 
lime-ferritic electrodes. . 

Previous design of the reel employed cast steel and riveted 
construction. The new design shown in the accompanying illus- 
trations comprises a cold-rolled steel shaft, spiders stamped from 
SAE 1020 hot-rolled steel, and cutter blades of high-carbon 
steel, at least 0.75 per cent carbon. A problem is encountered 
in welding these elements of dissimilar steels with short 14-inch 
welds and tack welds so that the reel will withstand severe abuse 
without failure. 

Satisfactory production of the redesigned reel is based on 
use of LH-70 welding electrodes of low-hydrogen content manu- 
factured by the Lincoln Electric Co. This type of electrode read- 
ily deposits a dense, strong, homogeneous weld in steels nor- 
mally considered to require special welding procedures. Ten- 
sile strength of welds as deposited is 75,000 to 80,000 psi. The 
welded mower reels have far exceeded expectations in perform- 
ance both in laboratory and field tests. 





166 





New Clemson lawn mower, above, and rede- 
signed welded reel, left, showing stamped 
spiders and formed high-carbon steel blades 
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The vertical mast and cross-arms of the Ward 
“Minute Man” antenna are made of J&L 
Perma-I use. It takes just 60 seconds to re- 
move the preassembled antenna from its box 
and swing all arms into position as shown 
here. Perma-TuBe antennas combine 
strength, rigidity and rust-resistance—give 
longer trouble-free service—and better tele- 


f | 


WARD tarvision Atvrenas MADE 


f | 
STRONGER eLONGER-LAYING, 
EASIER TO INSTALL wi 


th Sa 


vision reception. 





PERMA-TUBE may be used for many applications where strength, 
rigidity, rust-resistance, and attractive appearance are necessary. 


By using the new exclusive rust- 
resisting J&L Perma-luse for 
the vertical mast and cross-arms in 
the “Minute-Man” series of tele- 
vision antennas, Ward Products 
Corporation, Division of the Gabriel 
Company, Cleveland, Ohio, builds- 
in the following advantages: 

1. Greater structural rigidity with 


smooth, attractive appearance. 
Greater strength to resist ice loads. 


2. Clearer, steadier, television recep- 
tion. Less vibration from wind. 


- 5 No mechanical seam in Perma- 
tube to invite rust which would 


. flanged .. 


reduce the torsional strength. 
4, Ease and speed of installation ... 
at less cost. 

J&L Perma-Tuse is a light- 
wall, electricweld steel tubing, 
coated inside and out with an ex- 
clusive plastic-type, weather-resist- 
ant finish. Perma-TuBe can be 
furnished: bent . . . expanded... 
. swaged or fluted. 

J&L Perma-Tuse for televi- 
sion antennas, costs less than any 
other tubing with comparable strength, 
rigidity and rust-resistance. 

J&L Perma-Tuse is not only 


JONES & LAUGHLIN STEEL CORPORATION 


From its own raw materials, 
J&L a afull line of 
carbon steel ucts, aswell as 
certain in OTISCOLOY 
and JALLOY (hi-tensile steels). 
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PRODUCTS « 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 
ROLLED STRIP AND SHEETS + TUBULAR, WIRE AND TIN MILL 
“‘PRECISIONBILT’’ WIRE ROPE * COAL CHEMICALS 


applicable to television antennas, 
but also wherever strength, rigidity 
and rust-resistance are important. 
It is available in all regular sizes and 
shapes of J&L Electricweld Tubing 
and in lengths up to 10 feet. Return 
the coupon TODAY for complete in- 
formation on this new J&L product. 


Jones & Laughlin Steel Corporation 
410 Jones & Laughlin Building 
Pittsburgh 19, Pa. 


Please send me complete information on 
the new J&L STEEL PERMA-TUBE 


mechanical tubing. 


Do you recommend PERMA-TUBE for 
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Repucep SHOCK LOSS and minimum leakage 
under high discharge pressures are obtained in posi- 
tive-displacement pihion and ring gear type pumps 
by, designing specially shaped inlet ports in the 
periphery of the ring gear. Obliquely inclined ports 
present an advancing, tapered pickup lip that merges 
smoothly into the contour of the internal tooth space 
in the ring .gear. Fluid is scooped up by rotation of 
the pinion and ring gear, the incoming fluid being 
evenly accelerated along the face of the advancing 
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tooth, thereby lessening shock losses and decreasing 
wear. Patent 2,458,958 assigned to Gulf Research & 
Development Co., by Reginald J. S. Pigott and Ernest 
A. Mori. 


Fiup SUPPLY through an annular seal around 
a rotating shaft is accomplished with the arrangement 
described in patent 2,469,588. A metallic seal ring, 
secured to the rotating member, contains a series of 
radial passages leading to an operating chamber, as 
on an air-actuated clutch. This rotating seal ring 
bears against a stationary carbon sealing ring which 
is provided with an annular groove concentric with 
the shaft and opening into a similar groove in the 
rotating ring. Drilled passages lead from the groove 
in the stationary ring back to the fluid supply line. 
Fluid flows through these passages and, into the ad- 
jacent grooves in the two seal rings, then through 
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the radial passages in the rotating ring and into the 
operating chamber. The one-piece, spring-loaded car- 
bon seal ring dissipates heat evenly and enables an 
even pressure to be obtained on the metallic seal 
ring. The design obviates drilling a fluid passage 
hole through the shaft and reduces the overall length 
of the seal as compared to a shaft-end type .seal. 
George R. Aschauer has assigned the patent to Twin 
Dise Clutch Co. 


Duat-sreep GOVERNING of commercial ve- 
hicles permits one top engine speed while in high 
gear and a higher engine speed when in lower gear, 
thus preventing decreased performance in the lower 
gear positions. In high gear, a conventional centrif- 
ugal flyball governor acts against a single tension 
spring to give the desired throttle control. Shifting 
into a lower gear causes another spring to come into 
action, requiring the governor to act against an in- 
creased force and permitting a higher engine speed. 
Walter M. May and Laurence E. Burgess have as- 
signed the patent, No. 2,474,316 to the Mack Manu- 


facturing Corp. 
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- Driving plates and fric- 
tion discos are the same 
as used on heavy-duty 

Model EH Ciutches. 


Plate release springs po- 


sition and stabilize cen- 
ter plate when disen- 


gaged. 


Gear teeth are designed to ob- 
tain maximum area of contact. 


Adequate air passages assure 
quick release. 


¥ y 


Experience has proved 
the mechanical propor- 
tions of the Twin Disc Models P and PH Air- 
actuated Clutches to be in proper balance for 
efficient work, for long wear-life, and to absorb 
and dissipate heat . . . essential qualities in 
heavy-duty clutch installations. 

Twin Disc Air-actuated Clutches also permit 
operation by remote control without complicated 
linkage systems. They require less shaft space, 
thereby permitting closer shaft bearing center 
distances. Gear teeth are designed to obtain 
maximum area of contact. Multiple springs assure 








oe for work, wear, heat 


quick release and equal distribution of release 
pressure. Properly installed, these Clutches re- 
quire no adjustments to maintain the correct 
pressure on the friction discs . . . an important 
factor in obtaining longer wear-life. Model P and 
PH Clutches are available in sizes from 14 to 
42”, capacities from 75 up to 1325 hp. 

If you have a heavy-duty clutch application 
requiring operation by remote control, write the 
Twin Disc Clutch Company for their engineers’ 
recommendations. Ask for Bulletin No. 139-A. 
TwIn Disc CLuTcH CoMPANY, Racine, Wisconsin 
(Hydraulic Division, Rockford, Illinois). 


Marine Gear 





Power Take-off Trae amet 
Oh iG Twili Disc 
SS ee 


SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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MEN 


OF MACHINES 


R. E. Burroughs 


Charles M. Slack 





R. E. Burroughs has been appointed manager of engineering of General 
Electric’s Aircraft Gas Turbine Division. A graduate of North Carolina State 
College and Duke University, he has been with General Electric since 1946 
when he joined the company’s general engineering and consulting laboratory. 
From June 1947 until July 1948 he was in charge of the design of the pluto- 
nium production areas at the atomic energy plant in Hanford, Wash. He was 
then named assistant to the manager of engineering of the Aircraft Gas Turbine 
Division. Prior to joining the General Electric Company, Mr. Burroughs worked 
for the Kodak Research Laboratory, Rochester, and was a research fellow at 
Purdue University for three years. H. D. Kelsey, formerly manager of engi- 
neering of the division, has been appointed administrative assistant to the 
manager of the turbine divisions. 


* 


Appointment of Lloyd Wolf as Chief Engineer in charge of Twin Disc 
Clutch Co. engineering department at Racine, Wis., has been announced. Mr. 
Wolf joined Twin Disc in July, 1947 as chief development engineer, prior to 
which he was associated with Gemmek Manufacturing Co., Mechanical Handling 
Systems Inc., Continental Motors and General Motors Corp. in engineering 
capacities. During the war he was chief engineer of Army Ground Forces at 
Fort Knox, Ky., where he was primarily concerned with the development of 
hydraulic power transmissions for the Army’s heavy tank program. 


. 


Charles M. Slack has been named technical director of the Westinghouse 
Electric Corp. Atomic Power Division. In his new position he will have staff 
responsibility for the general direction and coordination of all research and 
engineering work of the division. Dr. Slack was graduated from the University 
of Georgia in 1922 and received both his Master’s 
and Doctor’s degrees from Columbia University. 
He joined Westinghouse as a physicist in 1927, 
became director of research for the lamp divi- 
sion in 1943 and was named research director in 
December, 1946. Author of many scientific 
articles he is a member of the American Insti- 
tute of Electrical Engineers, the American Asso- 
ciation for the Advancement of Science and the 
American Physical Society. 


¢ 


Announcement has been made of the addition 
in the applied mechanics research department of 
of Wilhelm Spannhake as chief research scientist 
of Technology. In the past Dr. Spannhake was 
Armour Research Foundation of Ilinois Institute 
employed by the Vulcan Works of Stettin and 
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There’s no accompaniment of 
clicks or groans or squeaks to music 
played on an Alliance record player. 

Millions of these fine turntable motor 
assemblies, manufactured by the Alliance Mfg. 
Co. of Alliance, Ohio, operates smoothly, silently 
—and at constant speed—thanks largely to three little Gramix 

bearings. Two self-aligning bearings in the motor and 

a double flange bearing on the main shaft are not only help- 

ing Alliance units give better service but they are also 
helping Alliance cut their cost of manufacture, 
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COMPANY + SAGINAW, MICHIGAN 


DIVISION OF THE WICKES CORPORATION 


THE UNITED STATES GRAPHITE 
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Hamburg, a Co., Radiat Technische Hoch- 
schule, Massachusetts Institute of Technology ‘and the 
David Taylor Model Basin of the Navy Department. 


o 


W. E. Mahin, chairman of metals research at 
Armour Research Foundation of Illinois Institute of 
Technology, Chicago, has been named director of re- 
search. For ten years prior to his joining the Re- 
search Foundation in 1947 Mr. Mahin was in charge 
of metallurgical engineering at Westinghouse Electric 
Corp., Pittsburgh. A graduate of Notre Dame and 
Carnegie Institute of Technology, he has also been 
associated with Vanadium Corp. of. America and In- 
land Steel Co. He is a member of the American 
Society for Testing Materials, American Society for 
Metals, American Institute of Mining and Metallurgical 
Engineers, Institute of Metals, British Iron and Steel 
Institute and Americar- Foundrymen’s Society. He 
has been a contributor to MACHINE DESIGN, his 
latest article appearing in the October, 1947 issue. 


° 


The appointment of James G. Goodenough as as- 
cistant chairman of the department of applied me- 
chanics at Stanford Research Institute, Stanford, 
Calif., has been announced. Prior to this appointment 
he was general manager of Vard Inc., Pasadena, Calif., 
special products manager for Adel Precision Products, 
of Burbank, Calif., and chief of engineéring design 
of G. M. Giannini Corp., Pasadena. 


. 


R. E. Lister has joined Skyline Products Inc., 
Jamaica, N. Y., as vice president in charge of. engi- 


neering. 
. 


Andrew Kalitinsky, chief engineer of the NEPA 
division of Fairchild Engine & Airplane Corp., Oak 
Ridge, Tenn., has been awarded the 1948 Manly 
Memorial Medal of the Society of Automotive Engi- 
neers for his paper “Atomic Power and Aircraft Pro- 
pulsion” which was presented before several sections 
of the Society during 1948. A condensation of this 
paper appears in the Design Abstracts section of this 


issue. 
S 


B. J. Fletcher has been named assistant chief hy- 
draulic engineer for Aluminum Company of America, 
Pittsburgh. Mr. Fletcher joined Alcoa in 1926 as 
a member of the hydraulic engineering department and 
in 1931 was transferred to the development division, 
being made chief engineer of that division in 1944. 


¢ 


At a recent meeting of the American Society for 
Engineering Education the following officers were 
elected for the year 1949-50: Thorndike Saville, dean 
of the New York University College of Engineering, 
president; B. J. Robertson, professor of mechanical 
engineering, University of Minnesota and H. H. Arms- 
by, specialist in engineering education, U. S. Office of 
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Education, vice presidents; F. E. Terman, dean of en- 
gineering at Stanford University, vice president in 
charge of the engineering college administrative coun- 
cil; F. M. Dawson, dean of engineering, University of 
Iowa, continues as vice president in charge of the en- 
gineering college research council; and James S. 
Thompson, formerly vice-chairman of the board of 
directors of McGraw-Hill Book Co., was re-elected 


treasurer. 
+ 


Melvin N. Osborn has recently been promoted from 
senior layout draftsman to senior project engineer 
of the Allison Division of General Motors Corp., Indi- 
anapolis. 

”. 7 

Fairbanks, Morse & Co.; Chicago, announce the ap- 
pointment of Frank M. Mason, Jr. as director of engi- 
neering. Mr. Mason, who has for several years been 
manager of the research division in charge of all re- 
search, developments and patents, joined the company 
in 1922 following his graduation from Northwestern 
University, Massachusetts Institute of Technology and 
Washington University. He was first employed in 
the engineering department at the Indianapolis plant 
and in 1923 was transferred to St. Louis to organize 
a patent department for the firm. In 1925 he entered 
the research division. 

. 


Edward Latta has returned to Redmond Co. Inc., 
Owosso, Mich., as a special preject engineer. From; 


1939 to 1946 Mr. Latta was with Redmond, being chief | 
engineer in 1946. He then became chief engineer ‘of 


Universal Electric’Corp., in which capacity he served 


until his return to Redmond. Others assigned to the 
new project engineering section are George C. Morris, 
John T. Howes and F. Richard Merriam. 


¢ 


Chester A. Arents has been appointed assistant 
dean of engineering at Illinois Institute of Technology, 
Chicago. 


° 


Bausch & Lomb Optical Co. announces the appoint- 
ment of Harry N. Bedford as manager of production 
planning and control. 


¢ 


Geuder, Paeschke & Frey Co., Milwaukee, announces 
the appointment of Harry L. Stiles as vice president in 
charge of engineering. A graduate of Massachusetts 
Institute of Technology he comes to his new position 
after being managing engineer for Chicago Electric 
Manufacturing Co., and commercial engineer for Gen- 


era! Electric Co. 
+ 


John H. Bauer, formerly chief designer for Peter- 
son Engineering Co., Toledo, has been named chief 
engineer of the Toledo Desk and Fixture Co., Mau- 
mee, O. 
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‘t's easier with HYATTS” 





Yes! Easier every time 


Why? Because, the straight radial construction and complete interchange- 
ability of bearing parts in Hyatt Hy-Load Bearings make it easier for you. 


How? Well, for example, you can mount separable bearing parts on one sub- 












assembly and install the balance of the bearing in another, then, bring the sub- 
WRITE assemblies together completely confident that all bearing parts will fit perfectly. 
For our interesting And there will be no adjustments, no matching, and no blind fitting. There 
and informative will be nothing to slow down or complicate your final assembly operation. 
pooklet «Guide With more than fifty years of accumulated bearing application experience, 
Lines for Engineers we believe we can help you to make real savings in assembly costs. Let us show 
* mers’: what we can do for you. Hyatt Bearings Division, General Motors Corporation, 
and Designe 
Harrison, New Jersey. 
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HYATT ROLLER BEARINGS 
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“. .. complementary cam design” 


To the Editor: 

An article on cam design by Prof. J. A. Hrones 
(MACHINE DESIGN, June, 1949, Pages 124-125) men- 
tions correctly that in a closed type cam excessive 
clearance has to be avoided and recommends as a 
way out the use of a double-roller assembly. It is im- 
plied but not mentioned specifically that one roller 
cannot roll simultaneously on two surfaces, and there- 
fore the single-roller idea in a closed cam is bad. 

There exist a number of other solutions besides 
the double track cam shown, Fig. 1a, where the under- 
cutting of the outer track may cause some difficulties. 
An alternative is to use rollers of different diameters 
in a track milled out in the usual way, the difference 
in roller diameters being small enough to not impair 
the accuracy of the cam movement, as in Fig. 1b. 

Closed cams and crests are difficult to produce and 
therefore the idea of using open cams and obtaining 
form constraint by using a complementary open cam 
has found much interest with designers of special 
machines. In such an arrangement, Fig. 2a, the open 
main cam a, is designed as usual, giving the follower 
roller b, the required movement. After this the shape 
of the complementary cam a, is found, using the move- 
ment that is imparted to roller b, which is attached 
to the sliding follower b. This path is formed into 


Fig. 1—Double-rack closed cam with two equal-diameter 

rollers shown at (a) and rollers of different diameters at 

(b). Variations of double rollers operating on a cam track 

or crest are shown at (c) and (d), with arrangement per- 
mitting adjustment seen at (e) 
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Fig. 2—Complementary cam mechanism operating a slide 
follower shown at (a), with adjustable cam arrangement, 
(b), allowing for different cam pauses 


a complementary cam ensuring the form closure or 
constraint of follower b. The two cams a, and a, have 
a common axis and are fixed together. These two 
cams will act as a single unit if a line between the two 
follower centers, b, and b., intersects the common 
center of the cams and if this center distance remains 
constant. In such a case the cam assumes a sym- 
metrical shape and motion for both the forward and 
return stroke becomes the same. Although it is ex- 
tremely difficult to make a closed cam adjustable, 
i.e., to vary its law of motions, it is not so difficult 
with open cams; hence the principle of main and com- 
plementary cams may permit some adjustment. 


—PAvuL GRODZINSKI 
Mechanical Engineer 
London, England 
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There’s More than One Way 


to Bear Down on Costs 


By James B. Scott, President 
Welded Products Company, Grand Haven, Michigan 


‘When the backfield runner hits the line and finds a stone 
wall, he tries to skirt around it for yardage. Likewise, 
many shops follow these tactics in the tussle for lower costs. 


When we can make no further headway in cost reduc- 
tion with an existing method, we often manage to find 
new, fresh approaches to the problem. For example: 


1. Examine the design. To improve the cast sprocket 
for a chicken feeder, we used two stampings as shown in 
Fig. 1. The resultant sprocket operates better because the 
feed doesn’t jam in the teeth. To get the same results with 
the former design would have cost considerably more. 


2. Examine the set-up. We were nip and tuck with 
competition (another process) on a machine base. By 
devising an improved clamping and positioning fixture, 
we speeded up output from 5 bases to 9 bases per day 
—cut unit cost $2.20 each. 


3. Examine the welding procedure. Types and sizes of 
electrodes... amperage ... A.C. or D.C... . these factors 
are weighed in setting up the procedure for each job. 
On a recent cold-rolled steel job, we used “Shield-Arc 
LH-70” electrodes and eliminated pin-hoies, speeding 
up welding and cutting costs. 


In all of our efforts to bear down on costs, we find it 
extremely helpful to have the advice of the Lincoln 
Welding Engineer, and we use Lincoln Welders and 
Electrodes practically 100%. 











Fig. 1. Changeover of this chicken-feeder sprocket to welded 
stampings eliminated feed jamming. 





Fig. 3. Typical of the welding output of Welded Products 
Company is this group of engine brackets, fabricated from 
stampings and shear-cut plate. 





Fig. 2. Two points of attack on welding costs: Left—Duane Brady and James Scott work on the 
modification of a product design. Right—Ingenuity is applied to the design of fixtures and the 
planning of welding procedure for each product. 


The above ispublisted ty THE LINCOLN ELECTRIC COMPANY i tse interests of progress 


Machine Design Studies are available to engineers and designers. Write on your letterhead to The Lincoln Electric Company, Dept. 19, Cleveland 1, Ohio 
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Cambsidge irra tite 


/ 
ECONOMY \/ 
DURABILITY 





Atypical Cambridge Balanced Belt on a package conveyor. Such belts can 
speedily and economically handle calltypes of packages, products or raw 
materials. Dirt and dust sift through open mesh for extra cleanliness. 


Whether your products are treated with heat, cold or 
corrosive agents, you can get a faster, more economical 
output by combining processing with product move- 
ment on a Cambridge woven wire conveyor belt. 


SPEED—because the moving belt permits continuous 
treatment, ends time-wasting machine stops. 


ECONOMY—pbecause the belt reduces manual han- 
dling. In most cases one loader is adequate to 
feed the belt. 


DURABILITY—because the wire belt for your particu- 
lar installation is made from the specific metal or 
alloy to the mesh or weave best suited to your 
requirements. 


Call in your Cambridge Field Engineer whenever you 
have a problem combining movement with processing. 


FREE! 130 pages of illustrated data on 
Cambridge belts. Gives design, application, 
installation data. Write today on your let- 
terhead. 





There’s a Cambridge Sales- Engineering 
Office near you! 


Dept. N 
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Hardenability and Steel Selection 


By Walter Crafts, chief metallurgist, and 
John L. Lamont, research metallurgist, Union 
Carbide and Carbon Research Laboratories Inc.; 
published by Pitman Publishing Corp., New York; 
279 pages, 6 by 9 inches, clothbound; available 
through MACHINE DESIGN, $5.50 postpaid. 





Designers, materials engineers, and metallurgists 
who are responsible for the selection and heat treat- 
ment of steel should find in this book a well as- 
sembled treatment of the whole pattern of harden- 
ability equations, tables and graphs. Since 1940 this 
pattern has been largely responsible for the trend 
toward purchase of steel by hardenability rather than 
chemical composition. 

Consolidating and summarizing the volume of de- 
velopment work well supported by fact, the authors 
approach the pattern practically but with sufficient 
theory to explain the practice. It is borne out that 
hardenability calculations represent quantitative pre- 
diction of behavior for each step in the process of 
economically developing reliable qualities in the fin- 
ished product. These separate steps involve the evalu- 
ation of quenching rates, depth of hardening in 
quenching, softening and toughening in tempering, 
and the effects of chemical composition on the evalu- 
ation and on the resulting mechanical properties. 

Aside from discussing in detail the methods that 
have been developed for calculating the essentials of 
heat treatment for desired microstructure, strength 
and toughness, the authors discuss the matter of 
selection of steel emphasizing the appraisal of serv- 
ice requirements andthe interpretation into tangible 
mechanical properties. 
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Analytical Mechanics of Gears 


By Earle Buckingham, professor of mechanical 
engineering, Massachusetts Institute of Tech- 
nology; published by the McGraw-Hill Book Co. 
Inc., New York; 546 pages, 6 by 9 inches, cloth- 
bound; available through MACHINE DESIGN, $10.00 
postpaid. 


This is a purely mathematical and analytical ap- 
proach to a single type of mechanical element, gears, 
which should assist the designer immeasurably in 
the development of effective design for any purpose. 

Conjugate gear-tooth action, nature of contact 
and resulting gear-tooth profiles are discussed in the 
opening chapters. The gears analyzed include spur, 
internal, helical, spiral, worm, bevel, and hypoid or 
skew bevel. Spur, internal and helical gears are used 
to drive parallel axes; bevel, to drive intersecting 
axes; spiral, worm and hypoid, to drive nonparallel, 
nonintersecting axes. 

The closing chapters analyze gear teeth in action. 
These discussions include frictional heat of operation 
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SAVE TIME... SAVE MONEY 


Here’s one way to beat high costs. By making small parts 
from stock accurately pre-ground to size, you can avoid 
expensive, difficult grinding operations. What's more, you 
save man-hours and machines for more profitable work. 


Brown & Sharpe Ground Flat Stock is accurate to within 
.0OL” in thickness. It is selected first-quality tool steel, 
annealed uniformly by a special process to make machining 
easy. Up to and including 3/16” in thickness, hardens in 
either oil or water to 64-66 Rockwell C. Pieces over 3/16” 
should be quenched: in water for full hardness. 


Brown & Sharpe Ground Flat Stock in 18” lengths is 
available in sizes that cover most requirements. Get an ade- 
quate supply from your Brown & Sharpe distributor. Brown 
& Sharpe Mfg. Co., Providence 1, R. I., U. S. A. 


Regular stock sizes include 13 different 
thicknesses from 1/64” to 1/2”... widths 
up to 6”... also square sizes. Individually 
packaged in clean, protective envelopes 
marked with size and heat treating 
instructions. Easy to store. Easy to handle. 


We wige buying through the Distributor 


BROWN & SHARPE 
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and its dissipation, friction losses and efficiencies, 
dynamic loads in operation, beam strength or resis- 
tance of the teeth to breakage and fatigue, surface- 
endurance limits of materials, and the limiting wear 
loads or the potential resistance to surface disin- 
tegration and excessive wear. 


te 


Conveyors and Related Equipment 


By Wilbur G. Hudson; published by John 
Wiley & Sons Inc., New York; 468 pages, 6 by — 
9 inches, clothbound; available through MA- 
CHINE DESIGN, $7.00 postpaid. 


A comprehensive coverage of the science of ma- 
terials handling, this second edition describes the 
use and application of screw conveyors, flight and 
apron conveyors, chain and bucket elevators, belt 
and bucket elevators, skip hoists, pivoted bucket car- 
riers, overhead trams and conveyors, pneumatic, hy- 
draulic and belt conveyors, and aerial tramways. 
These different types of equipment are treated not 
only construction and designwise, but are also ana- 
lyzed from the standpoint of efficiency in service. 

This revision includes extended discussions of pneu- 
matic conveying; dust explosion hazards (based on 
Bureau of Mines investigations); recent technical 
improvements which make belt conveyors suitable for 
greater lengths and capacities; and the application of 
motorized industrial trucks, of importance in mate- 
rials handling in the past few years. 

Highlighted by numerous well-chosen tables, graphs 
and illustrations, this book should aid designers and 
engineers in the selection of materials handling equip- 
ment which will best meet their needs operationally 
and economically. 
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Evaluation of Residual Stress 


By K. Heindlhofer, physicist, United States 
Steel Corp.; published by McGraw-Hill Book Co. 
Inc., New York; 196 pages, 5% by 8 inches, 
clothbound; available through MACHINE DESIGN, 
$4.00 postpaid. m 


With the advent of such instruments as the elec- 
tric-resistance strain gage and the back-reflection 
X-ray camera, studies of residual stress, paramount 
to design and materials engineers, have progressed 
to the point where an organized reference of up-to- 
date developments is needed. The author has pre- 
pared this book to help fill that need. 

Following an exposition of the significance of 
residual stress, the author discusses the limitation 
imposed on stress analysis by anistropy as exhibited 
by metals having a pronounced preferred orientation. 
Pertinent phases of the theory of elasticity and the 
critical representation of the data are then treated, 
and the impossibility of calculating residual stress 
within the body from observations restricted to the 
surface are discussed. Two chapters are devoted to 
discussions regarding the proper procedures and use 
of recently invented instruments, such as electric 
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BNTAL’S engineering 

is an important extra 

‘SEA in Continental cutting 

ss tools. Continental's 30 years’ 
<=> experience as designer and 
manufacturer of a wide range of cutting tools 
is your assurance of correct design, exactness 
of manufacture, and greater accuracy and 
production in operation. Continental products 
include counterbores, face milling cutters, 
broaches, and special carbide-tipped tools. 
Continental can help you raise your production 
and reduce your unit costs. Call your local repre- 
sentative, or write Ex-Cell-O in Detroit today! 
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Silicone News 





SILICONES 


Hares uhere , 
LO Sitcone lasulftion | 
Saved “10 per hour f 





It cost Standard Gypsum Company of California 
about $700 per hour every time heavy overloads 
caused the 25 h.p. motor driving s¢rew conveyors in 
the mixing house to fail. And such expensive motor 
failures were occurring every 30 to 60 days until the 
silicone insulated 10 h.p. motor shown above was 
installed in December, 1948. 

This silicone insulated motor is only about '% the size 
and weight of the motor formerly used, yet, it is still 
performing the same work after 8 months without 
failure. That's what is meant when we say Dow 
Corning Silicone Electrical Insulation gives you more 
power per pound, greater reliability, reduced main- 
tenance costs and increased production. 

Every day, more and more engineers are specifying 
DC Silicone Electrical Insulation in motors exposed to 
excessive heat, moisture, or heavy overloads. If you 
would like to learn why these engineers are relying 
on Silicone Insulation, phone our nearest branch 
office or write for booklet W-11. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta * Chicago @* Cleveland « Dallas 
Leos Angeles « New York 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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strain gages, in the effective study of residual stress. 
The book concludes with a presentation of examples 
of residual stress. 
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Cylinder Wear in Diesel Engines 


By Carl Hoegh; published by the Chemical 
Publishing Co. Inc., Brooklyn, N. Y.; 243 pages, 
5% by 8% inches, clothbound; available through 
MACHINE DESIGN, $5.00 postpaid. 


Although this book is written with special view 
to large marine units, a great percentage of the data 
presented can be effectively used by all designers 
and engineers in the internal-combustion engine field 
and by metallurgists and lubrication engineers. 

Informatively discussed are piston ring design, 
lubrication, fuel, ignition and combustion, pressure, 
temperature, and deposit with emphasis paid to the 
degree of wear contributed by each; proposals for 
remedying the effects of the foregoing factors, and 
also proposals for increasing diesel efficiency are sum- 
marized. A chapter is devoted to materials used for 
cylinder construction, their surface treatment and the 
tests conducted to determine the material best suited 
for wear. 

Considerable graphical and tabular data is pre- 
sented in the addendum to validate discussions with 
major emphasis here being laid to large low-speed 
marine engines. 





De Laval Engineering Handbook is replete with 


, tabular and graphical data as well as informative dis- 
cussions of steam turbines, centrifugal pumps, IMO 


pumps, compressors, blowers, exhausters, and helical 
and worm reduction gears. Published to facilitate the 
work of power plant, industrial and design engineers, 
the 255-page book can be purchased from the De 
Laval Steam Turbine Co., Trenton 2, N. J. for $2.00. 


Foundry cost fundamentals are displayed in simple, 
graphic form in the Gray Iron Society’s revised Cost 
Manual. Orders should be addressed to Gray Iron 
Founder’s Society Inc., 210 National City-East Sixth 
Building, Cleveland 14, Ohio. Price per copy is $5.00. 


NEW STANDARDS. Tentative drafts of the following 
proposed American Standards are being distributed 
for comment: 

Wrought-Steel and Wrought-Iron Pipe, ASA B36... 

High-Strength High-Temperature Internal Wrench- 

ing Bolts, ASA B18... 

Involute Serrations, ASA B5... 

Milling Cutters, ASA B5... 

Fine-Pitch Straight Bevel Gears, ASA B6... 

20-Degree Involute Fine-Pitch System for Spur and 

Helical Gearing, ASA B6... 
Design for Fine-Pitch Worm Gearing, ASA B6 ... 


Engineers concerned with the subjects of these 
standards may obtain copies by writing to S. A. 
Tucker, standards manager, The American Society 
of Mechanical Engineers, 29 West 39th St., New York 
18, N. Y. 
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HUFFORD HYDRAULIC 


STRETCH-FORMING MACHINES 
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ae RF bc APPLICATION 


Sheet stock gripped between 
the jaws is under initial ten- 
sion and ready to be formed. 


A vital factor in the economy, high production and accuracy of Hufford 
Hydraulic Stretch-Forming Machines is the Vickers Hydraulic Equipment used 
for both power and control. On the Model 50 machine shown here, the 
power is furnished by Vickers Balanced Vane Type pumps (two-pressure 
and single); all the hydraulic control valves are also Vickers. The required 
versatility is provided, and the control of complex movements is easy and 
accurate. All controls are handled by “finger touch” levers in the control panel. 
Vickers Hydraulics improve the operation of many machines .. . particu- 
larly those requiring selectivity of control and adjustment to suit type of 
work. Any sequence of motions can be provided . .. made automatic 
if desired. Vickers Hydraulic Equipment is inherently self-lubricated .. . 
easily protected against overload. By means of interlocks, incorrect or 
unsafe operation can be prevented. Get in touch with the Vickers Applica- 
tion Engineering Office near you for suggestions on how Vickers Hydraulics 
can improve your machinery. 3998 


VICKERS Incorporated + 1430 OAKMAN BLVD. « DETROIT 32, MICHIGAN 


DIVISION OF THE SPERRY CORPORATION 
Application Engineering Offices: ATLANTA + CHICAGO + CINCINNATI + CLEVELAND + DETROIT + HOUSTON + LOS ANGELES (Metropolitan) « MILWAUKEE 
+ NEW YORK (Metropolitan) + PHILADELPHIA + PITTSBURGH * ROCHESTER « ROCKFORD « ST. LOUIS + SEATTLE « TULSA * WASHINGTON + WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


‘Representative Vickers 
Hydraulic Pumps and Controls 
Used on Hufford 
Stretch-Forming Machines 
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BETTER, FASTER SERVICE 
WITH THIS 
COMPLETE MAC-IT LINE! 


Because many standard types of Mac-its are 
stocked throughout the country for quick 
delivery, and because specials can be engi- 
neered to your own specifications, you'll find 
it pays to investigate Mac-its first. 

Mac-it’s 35 years’ experience in the manu- 
facture of heat-treated, alloy steel screws is 
your assurance of precision, uniformity and 
strength. Sold through leading industrial dis- 
tributors from coast to coast and in Canada. 
Write for new catalog today! 


Other Mac-it products include: 


Hollow Lock Screws Socket Screw Keys 
Socket Head Cap Screws Square Head Set Screws 

Hollow Set Screws Hexagon Head Cap Screws 
Stripper Bolts . ++ @nd many others 














DISK BRAKE 


(Concluded from Page 126) 


chors, bearing against the pressure plates to pre- 
vent rattling due to any slight radial motion. 

Four return coil springs are used in each brake as- 
sembly and act in the same way as return springs 
in shoe-type brakes in that they pull the pressure 
plates together when hydraulic pressure is released 
and prevent the plates from dragging. 

An interesting adjusting mechanism has been 
worked out to compensate automatically for lining 
wear so that full pedal effectiveness is maintained. 
There are two identical units mounted on each in- 
ner pressure plate diametrically opposed. A floating 
steel pin is located between lugs on the outer pres- 
sure plate and is held by the wedging actidn of a 
spring-loaded steel washer at one end, Fig. 4. A 
groove in the base plate near one flange keeps the 

















\ Base plate 




















Fig. 5—Arrangement with self-adjusting mechanism 


washer in a cocked, or locked, position with respect 
to the pin while the washer is under load, Fig. 5. 
Travel of the pin against the spring is confined to 
a distance which automatically provides a clearance 
of 0.015 to 0.020-inch between the lining and hous- 
ing when the brakes are released. Thus no service 
adjustment is required for the life of the lining. 

Self-energization of the disk brake is obtained by 
utilizing the friction forces which tend to rotate the 
pressure plates in the direction of housing rotation. 
When contact is established between the pressure 
plate linings and the brake housing, the rotating hous- 
ing tends to drag the pressure plates around with it. 
During forward motion of the car, the inner plate 
is held rigid and only the outer plate is free to rotate 
a slight amount. 

When the car is in reverse, the outer pressure plate 
becomes the fixed plate on the rear wheels and self- 
energization is provided by the movement of the in- 
ner plate when it contacts the housing. The front 
wheel brakes are not self energizing in reverse. 

Fade is considerably less in the disk brake as com- 
pared with the shoe type brake because of its 30 
per cent greater lining area and superior heat trans- 
fer and cooling properties. Greater reserve is ob- 
tained because the critical distortion of the housing 
is across its width parallel to its axis rather than 


along its periphery. 
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This 24 inch main pivot 

journal bearing, formerly 

produced in casting form, was 

redesigned by Mahon engineers 

for Steel-Weld Fabrication. It is typ- 

ical of thousands of heavy machinery 

parts and assemblies produced by Mahon 

for manufacturers throughout the country. What- 

ever your requirements may be, regardless of size 

or weight, you will find in the Mahon organization 
an unusual source for welded steel in any form. . . 
a source with complete machining facilities, and a 
staff of design engineers and craftsmen from whom 
you may expect a smoother, finer appearing job, 
embodying every advantage of Steel-Weld Fabrication. 


THE RR. ©. MAHON COMPANY 
DETROIT 11, MICHIGAN 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Stee! Products 


MA NL 
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Yes, Arkwright has long been the buy-word for per- 
manence in drawings. Unlike tracing paper, it does 
not crack and tatter with repeated use—nor become 
opaque and brittle with time as a file reference record. 
There are six big reasons why Arkwright Tracing 
Cloth is the better buy for amy drawing that may be 
needed later. Keep a supply ready— it’s a paying 


investment! 


Send for generous working samples of Arkwright and 
see how amazingly it passes the critical tests of fine 
draftsmanship. Arkwright is sold by leading drawing 
material dealers everywhere. Arkwright Finishing 
Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 











+ Erasures re-ink without feathering. 

. Prints are always sharp and clean. 

« Tracings never discolor or go brittle. 

. No surface oils, soaps or waxes to dry out. 
» No pinholes or thick threads. 
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. Mechanical processing creates permanent 
transparency. 

















NEWS 


OF MANUFACTURERS 





Completion of a new factory at Jackson, Mich., 
has been announced by the Clark Equipment Co., 
manufacturers of materials handling, automotive and 
street railway transportation equipment. This plant 
represents the major undertaking in the company’s 
overall expansion program and will house the facilities 
for the production of the Clark line of transmissions, 
farm tractor drives, gears and forgings. The com- 
pany also operates plants at Buchanan, Battle Creek 
and Berrien Springs, Mich. 


_¢ 


A new plant for the production of sheet and plate 
magnesium is to be built in the Detroit area by the 
newly-formed Wrought Magnesium Corp., subsidiary 
of Brooks & Perkins Inc., Detroit, Mich. The 40,000 
sq ft plant will be completed and in production within 


a year. 
+ 


Russell Mfg. Co., Middletown, Conn., has announced 
that negotiations are under way for opening a branch 
plant in Bennettsville, S. C., about Jan. 1, 1950. If 
plans materialize, a 54,000 sq ft building will be built 
to be operated by a subsidiary known as Russell Prod- 
ucts Co. on a long-term lease with option to purchase. 
Russell manufactures brake lining and clutch facings, 
transmission and conveyor belting, elastic and non- 
elastic fabrics and aero products. 


¢ 


Tinnerman Products Inc. will build a new plant. on 
Brookpark Rd., Brooklyn Village, Cleveland, O., at a 
cost of approximately $1,500,000. The Sam W. Emer- 
son Co. has been contracted to build; completion is 
expected by June, 1950. 

+ 


The F. W. Stewart Mfg. Corp., Chicago, IIl., has 
taken over the Flex-O-Shaft Sales Co., and is now the 
manufacturer and sole owner of Flex-O-Shaft and 
Flex-O-Shaft Tool Kit. 

* 


A new corporation, Mid-States Welder Mfg. Co., 
Chicago, has been formed to take over the manufac- 
ture of the lines of welding equipment formerly pro- 
duced by the Mid-States Equipment Corp. 


. 


The V & O Press Co., Hudson, New York, a divi- 
sion of the Rockwell Mfg. Co., has announced the 
purchase of the patents, patterns, tools, and other 
equipment, together with the inventory and all assets, 
of a punch press feeding device known as Feed-O- 
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Here’s How Townsend Saved The Seng Company 
$27.63 Per Thousand On One Cold Headed Part 


This is an example of how a Chicago ment screw that works easily and helps 
manufacturer, who might have been you, produce @ better chair at less cost. 
saved a large amount of money through This is not an jsolated case with Town- 








the use of a Townsend cold headed _ send engine d parts and fasteners. It 


and thereby produced a better = uct is typical of how Townsend helps save 


for less money- The threaded a justing money and time by working closely with 
screw (illustrated above) for the tilt back manufacturers in designing parts for many 
of the Seng action control for executive applications. Townsend parts and fasten- 
chairs is nOW being produced at Townsend ers are cold headed, pointed, machined, 
by cold heading, knurling and roll thread- drilled, slotted, trimmed, roll threaded, 
ing for only $16.87 per thousand. The extruded, pierced, knurled, beat or flat- 
lowest price quoted for screw machine tened. They are produced in carbon, alloy 
yroduction was $44.50. This clear saving and stainless steels—in brass, bronze, COp- 
of $27.63 per thousand is important be- EF, aluminum—in a variety of platings 
cause Seng chair action control produc- and finishes. 

tion is extremely high. Not only that, To find out how to reduce costs and 
the Townsend part being cold formed, is improve your products with ‘Townsend 
stronger than @ part machined from bar cold headed parts send us a sample or 
stock and the roll threads are tougher and sketch of the parts you need. Our engi- 
more uniform than machined threads. neers will gladly give you an estimate 


This givés The Seng Company 4” adjust- without obligation. 








Call or write today to: 


ownsend 3 


OMPANY _— ESTABLISHED 1816 





New Brighton, Pa. 





Chicago 38, Il. 


International Harvester assures de- 
pendable transmission of hydraulic 
power in its “Farmall” tractor through 
Resistoflex assemblies. Above, Resis- 
toflex assemblies power the hydrav- 
lically operated implements. 


You won't find many applications tougher on flexible 
hose than a farm implement. Yet, despite the constant 
movement, vibration and exposure, Resistoflex assem- 
blies don’t quit. These top grade lines keep hydraulic 
circuits functioning at full efficiency—keep a machine on 
the go. Any time you assure that kind of service, you 
can take customer satisfaction for granted. 


Chances are that Resistoflex lines can do an outstand- 
ing job for you, too. Not only are they completely un- 
affected by flexing and vibration, but they’re really im- 
pervious to hydraulic fluids and oils too. You run no 
risk of clogged mechanisms with this non-eroding hose. 

Learn more about why Resistoflex lines insure against 
excessive replacements and service complaints. Write 
us about your flexible line 
problem today. 
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Belleville 9, New Jersey 
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Matic, from the Covert Mfg. Co., Troy, N. Y. The 
device will be built at the V & O Press Co. plant 
and will be sold through representative sales organ- 
izations. 

+ 


The Cleveland Graphite Bronze Co. has announced 
the acquisition of the business and assets of Men- 
mouth Products Co., manufacturers and distributors 
of automotive parts.- The business will continue to 
be conducted by its present personnel and in its pres- 
ent location, two buildings at 6545 Carnegie Ave. and 
1931 E. 61 St., Cleveland, as the Monmouth Products 
Division of Cleveland Graphite Bronze. 


° 


Sale of its plant near Canton, Ohio, to The Louis 
Berkman Co., Steubenville, Ohio, has been announced 
by the Superior Sheet Steel Div. of Borg-Warner 
Corp., Chicago. 


° 


Negotiations have been completed by the American 
Blower Corp., Detroit, for a new manufacturing and 
assembly plant to be located at San Leandro, Calif. 
Plans call for the erection of a single masonry and 
steel building, covering 40,000 sq ft, to be ready for 
operation in January, 1950. 


° 


An expansion program totaling $125,000 has been 
announced by the Plastic & Rubber Products Inc., 
Dayton, Ohio, manufacturers of “O” ring hydraulic 
seals. The program calls for a 16 by 30-ft two-story 
addition to the general office and a 40 by 60-ft two- 
story addition complete with electrically heated rub- 
ber presses. Work on the buildings and the installa- 
tion cf the machinery are to be completed by Dec. 1, 
1949. 


. 


The Russell Mfg. Co., Middletown, Conn., has pur- 
chased the Howard Asbestos Co., Northfield, Vt. 
Purchase will insure a supply of asbestos yarns for 
the company’s automotive friction materials known 
as Rusco brake linings and clutch facings. 


. 


Parker Mfg. OCo., Worcester, Mass., has acquired 
Ackermann-Steffan Co., Chicago, Ill., manufacturers 
of Trojan Brand coping, jig, power machine and jewel- 
ers’ saw blades, and coping, jewelers’, scroll and hack 
saw frames. The Chicago firm will be known as the 
Ackermann-Steffan Div. of Parker Mfg. Vo. 


a 


Integration of the Lycoming-Spencer Div. of Avco 
Mfg. Corp. into a single operating unit has been an- 
nounced. Formerly, the Lycoming and Spencer Heater 
Divisions operated as individual units. 


¢ 


Acquisition of the Hisey-Wolf Machine Co., manu- 


' facturer of industrial grinding machines, and buffing 


and polishing lathes, has been announced by The Cin- 
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upon 
the shaft 






Worthington QD Sheave—Original 
Tapered Cone-Grip Sheave. Easy to 
Get On— Easy to Get Off — Yet Always 
Tight on the Shaft. The Quality-Built 
Sheave That Makes Alignment Easy 
—for Longer Belt Life. 


TT bsih SS 
WORTHINGTON PUMP AND MACHINERY CORPORATION 


MULTI-V-DRIVE SALES DIVISION 
Buffalo, New York - General Offices: Harrison, New Jersey 








POWER TRANSMISSION: sheaves, V-belts, variable speed drives 


PUMPS: centrifugal, power, rotary, steam 
mve-1 AIR COMPRESSORS: water-cooled, air-cooled 
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The original tapered cone-grip of the 
two-piece QD Sheave produces a tighter 
fit Gk thn chalk Halt ate) cllar shende. 


The tapered-bore rim, pulled up on 
the tapered-cone hub, causes a cone 
friction grip of rim on hub; and, in 
turn, a positive press fit on the shaft. 

Yet no sheave is as — put on 
and get off. Positioning hub first 
saves juggling a heavy rim—the rim 
slides easily over the hub and is pulled 
up by the full-sized bolts. The same 
bolts are used as jack screws to loosen 
the rim for dismounting—and the hub 
stays put in permanent adjustment. 


For Balanced Drive Performance 
Specify Worthington Multi-V- Drives, with 
QD Sheaves and Worthington-Goodyear EC 
V-Belts. Each strand in the belt carries its 
equal share of the belt load, as each belt 
carries its full share of the drive load. (Good- 
year EC Cord or Steel Cable V-Belts are used 
exclusively in Worthington Multi-V-Drives.) 

Complete Range of Stock Sizes — 

Prompt Shipment 
853 listed stock sizes in “‘A’”’, “B”’, “C’’, and 
“D” sections, fhp to 200 hp . . . 332 listed 
stock sizes of EC Cord V-belts. Send coupon 
for latest Worthington QD Sheave bulletin. 


sae ee eee ee ee 
% Worthington Pump & Machinery Corporation 4 
‘ Multi-V-Drive Sales Division, Dept. MVA99 3 
rn Buffalo, N. Y. 

Send latest bulletin on Worthington Multi-v. 
4 Drives. 
~ DONO sin. ¢ b:0.n de cnccven cdeeacdibe odenie cp 4 
5 COMPERY ood cccscceessccdaseccececos : 
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RESISTORS 





New Stripohm 
IS STRONGER 


because the shape is elliptical 


When space is at a premium, the elliptical (hence, 
stronger) shape of STRIPOHM Resistors gives high 
unit-space rating and extra strength to withstand elec- 
trical and mechanical strain. 

These vitreous enameled wire-wound resistors have 
low mounting brackets . . . strategically arranged 
terminals permitting multiple stacking for further sav- 
ing of space ... no sharp edges. Ratings from 30 to 75 
watts ... 0.45 to 66,000 ohms. 

Write for Bulletin 23. WARD LEONARD ELECTRIC 
COMPANY, 58 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
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cinnati Electrical Tool Co. Production of the Hicey- 
Wolf line of more than 200 models will continue un- 
der the old trade name in the plant of the new 
owners. 


° 


Seven small Connecticut tool and die and contract 
manufacturing shops with assets of more than $1 mil- 
lion have joined to set up a new corporation to be 
known as the Connecticut Mechanical Industries Inc. 
With headquarters at 390 Capitol Ave., Hartford, 
Conn., the new corporation represents facilities which 
include over 90,000 sq ft of floor space, 625 machine 
tools and several hundred skilled craftsmen. 


¢ 


Acquisition of the business and assets of the 
Crocker-Wheeler Electric Mfg. Co., New Jersey, has 
been announced by the Elliott Co., Jeannette, Pa., 
manufacturer of power and process equipment. 
Henceforth, Crocker-Wheeler will operate as a divi- 
sion of Elliott Co. 


° 


Upon completion early in 1950, a 50,000 sq ft, 
single-deck plant will serve as the headquarters of 
Librascope Inc., manufacturer of calculating ma- 
chines, ‘thinking machines’ and allied devices. Located 
in Glendale, Calif., the new plant will incorporate the 
facilities now operating in two smaller plants in Bur- 
bank and Glendale. 


. 


Foote Mineral Co., Philadelphia, manufacturer of 
lithium, strontium, and tungsten chemicals; metals and 
alloys, electrode coating materials and refined ores, 
has purchased the Easttown School building, Berwyn, 
Pa. Plans are under way for conversion of the three- 
story building for ccientific research and develop- 
ment purposes. 


° 


Acquisition of the assets of Bevis Machine Co., Mid- 
dletown, O., has been announced by The Manchester 
Machine Co. of the same city. Machine shop equip- 
ment of The Gardner Board and Carton Co. is also to 
be transferred to the latter’s plant. Manchester Ma- 
chine is a wholly-owned subsidiary of The Gardner 
Board and Carton Co. 


* 


Randall Graphite Bearings Inc. has purchased the 
foundry and machine shop of Shook Bronze Corp., 
Lima, O. The foundry was modernized in 1946; the 
machine shop will be augmented by the transfer of 
the Randall Chicago plant to Lima. The Lima plant 
will be known as Randall Graphite Bearings Inc., 
Shook Bronze Division. 


* 
Correction: In the September issue, the Rollins En- 
gine & Machine Co. Inc., newly formed subsidiary of 


the A. S. Campbell Co. Inc., Boston, was erroneously 
listed as the Rinns Engine & Machine Co. Inc. 
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“SALES AND SERVICE 


ane ees. 


M ANUFACTURERS of expansion joints for piping 
systems, stainless steel and brass bellows and flexi- 
ble metal hose, Chicago Metal Hose Corp., Maywood, 
Ill, has announced several organizational changes: 
Shelby A. McMillion has been appointed assistant to A. 
S. Keller, vice president in charge of sales; T. K. Wells, 
formerly regional sales manager, bellows division, has 
been named assistant to the vice president in charge of 
sales; E. L. Hiter has been made manager of sales for the 
Eastern division, including offices in Boston, New York, 
Philadelphia, Pittsburgh and Atlanta; and A. W. Mc- 
Guire was appointed manager of sales for the Western di- 
vision, with sales offices in Detroit, Cleveland, St. Louis, 
Fort Worth, Tex., Glendale, Calif., San Francisco, and 


Chicago. 
. 


Newly appointed manager of the industrial sales de- 
partment of SKF Industries Inc., Emerson D. Ogle suc- 
ceeds C. D. Cummings, who has resigned. Mr. Ogle 
joined SKF in 1937 and for the last two years has been 
manager of the automotive and electrical section of the 


industrial’ department. 
“ts + 


Philip. T. Coffin has been named manager of pig and 
ingot sales and manager of the warehousing division 
for Aluminum Co.,of America, He joined Aloca in 1926 
as a cable salesman, served as works manager for the 
Alcoa-operated government-owned aluminum plant at 
Queens, N. Y., during World War II, and was made 
assistant manager of the company’s New York district 
sales office in 1945. Mr. Coffin succeeds Hugo T. Wilder, 
who was recently made manager of the company’s newly 
created marketing division. 


- 


The newly created post of vice president in charge of 
sales for Graton & Knight Co., Worcester, Mass., has 
been filled by Elliott C. Paddock. For the past ten years 
Mr. Paddock has been general sales manager of the Cor- 
bin Screw division, American Hardware Corp. and prior 
to that was field sales manager in charge of domestic 
sales for Greenfield Tap and Die Corp. 


S 


Farrel-Birmingham Co. has announced the appoint- 
ment of David Neill as Cincinnati sales representative 
for gears, gear units and flexible couplings manufactured 
in the company’s Buffalo plant. He joined Farrel-Bir- 
mingham’s sales department in 1945, after spending three 
years in the company’s gear manufacturing division. 


> 


Recently named industrial sales manager of the Cin- 
cinnati branch office of Brown Instruments division, 
Minneapolis-Honeywell Regulator Co., Charles D. Mc- 
Intire succeeds George Brown, who has been assigned 
to promotion of products of the company’s Belfield 
valve division. Mr. Brown’s headquarters will be in 
Cleveland. At the same time it was announced that 
John E. MacConville has been made industrial sales man- 
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a Mighty Midget Built for 
Millions of Operations 


5 


semi-knife-edge bearing 
reduces frictional wear 


This is Ward Leonard’s new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 

Exceptionally good vibration characteristics are due 
to proper proportioning of contact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 

Write for Bulletin 110. Ward Leonard Electric Co., 
58 South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
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SELF-LUBRICATING 
.MORGANITE OUTBOARD 
BEARINGS ON 
CONVEYOR BELT 

ROLLER CHAIN 







One application that clearly 
demonstrates the special properties of 
Morganite bearings is their use on 
conveyor belts involving continuous 
changes of atmosphere and temperature. 
Bearings, pump blades and seal rings of 
Morganite easily withstand these 
conditions . . . actually operate better 
when submerged in liquids. They are 
immune to oil, petroleum, water, brine, 
most acids and alkalies. Being self- 
lubricating they do not contaminate 
contacting liquids and materials with 
grease or oil, impart no odor or taste. 


xx 





Additional dota on 


File for Product De- 
signers. For compe- 
tent engineering 
help on specific 
problems consult a 
Morganite sales en- 
gineer, There is no 
obligation. 


/NCORPORATEOD 





LONG ISLAND CITY 1, NEW YORK 





Manufacturers of Morganite Carbon Brushes for oll motor 
and generator applications, and Morganite Carbon Piles. 
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ager of the Atlanta branch office. He will also supervise 
industrial sales activities in the Birmingham, Ala., Jack- 
sonville, Fla., and Knoxville, Tenn. offices, William C. 
Waltman has been placed in charge of industrial sales 
in the South Bend, Ind. office, succeeding George Gilliam, 
who will supervise all pyrometer supplies sales for the 
company. 
a 


Associated since 1925 with the Pittsburgh Plate Glass 
Co. plant division at Newark, N. J., J. T. Murnane has 
been appointed industrial sales manager of the division. 


° 


The Electric Products Co., 1725 Clarkstone Rd., Cleve- 
land 12, O., has appointed E. G. Schroeder to the posi- 
tion of field sales manager, supervising all district sales 
activities. Mr. Schroeder brings to his new position ex- 
perience in electrical sales and engineering gained by a 
year with the New York State Electric and Gas Corp. 
and over seven years with the General Electric Co. He 
joined the Electric Products Co. in 1945 to manage their 
Detroit district office. 


o 


Timothy Grace has become a member of the sales 
staff of Slawson Equipment Co, Inc., 1792 East 40th St., 
Cleveland, O. He will specialize in the sale and applica- 
tion of all types of heating, cooling coils, industrial fans 
and heat transfer products. 


° 


New Midwestern sales representative of the Plastic 
Metals division of the National Radiator Co., Johnstown, 
Pa., E. Richard Walter will be in charge of sales of metal 
powders in Ohio, Michigan, Indiana, Illinois, Missouri, 
Iowa, Wisconsin, and Minnesota. His headquarters are 
in the Daily News Bldg., 400 West Madison St., Chicago 
6, Til. The division produces iron powder and other 
ferrous and non-ferrous metal powders used largely in 
the fields of powder metallurgy, electronics and chemis- 


try. 
” 


The appointment of Kenneth H. MacWatt as director 
of engineering sales has been announced by L. O. Koven 
and Brother Inc., Jersey City, N. J., manufacturers 
of boilers, tanks,- special process equipment and weld- 
ments. 

¢ 


Precision Metalsmiths Inc., 6511 Cedar Ave., Cleveland, 
O., has promoted R. A. J. Wellington to the position of 
national sales manager. Mr, Wellington assumes di- 
rection of twelve representatives located in industrial 
areas throughout the nation. He has had six years’ 
experience in the precision metalcasting field, including 
three and one-half years in charge of Precision Metal- 
smith’s home-office sales since the organization of the 
company. 

+ 


Succeeding J. M. Taylor, who has resigned, John 
G. Benjamin has been appointed sales manager of the 
Abbott Ball Co., Hartford 10, Conn. Mr. Benjamin will 
be in charge of sales for both the Bearing Ball and 
burnishing divisions. 

~ 


Formerly manager of the Buffalo territory for Charles 
H. Besly & Co., E. O. Howard has been appointed sales 
engineer for the Grinder and Titan Abrasive divisions of 
the company. 
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FROM 60,000 POUNDS 


TO 600 POUNDS 
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Mill Drive Case and Cover. Case, 
20’ x 9 x 88”. Cover, 17'6" x 6'7" x5’. 


NO WELDMENT TOO LARGE 
OR TOO SMALL 







for economical design and 


fabrication by G RAVER 


Size—large or small—is no limitation to Graver designers and 
welders in the fabrication of welded steel structures. They have 
at their disposal years of experience and complete shop facili- 
ties . .. a necessity if the advantages inherent in welded fabrica- 
tion are to be exploited to their fullest extent in the finished 
product. Graver weldments are built either to your own draw- 
ings and specifications or to designs developed by the Graver 
Engineering Department. All machining operations are avail- 
able to carry each job to the point of greatest 
economy for the purchaser. For quotations or 
assistance in design work, write or wire today. 
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SELF-LUBRICATING 
.MORGANITE OUTBOARD 
BEARINGS ON 
CONVEYOR BELT 

ROLLER CHAIN 







One application that clearly 
demonstrates the special properties of 
Morganite bearings is their use on 
conveyor belts involving continuous 
changes of atmosphere and temperature. 
Bearings, pump blades and seal rings of 
Morganite easily withstand these 
conditions . . . actually operate better 
when submerged in liquids. They are 
immune to oil, petroleum, water, brine, 
most acids and alkalies. Being self- 
lubricating they do not contaminate 
contacting liquids and materials with 
grease or oil, impart no odor or taste. 





Additional data on 
Merganite will be 
found in Sweet's 
File for Product De- 
signers. For compe- 
tent engineering 
help on specific 
problems consult a 
Morganite sales en- 
gineer, There is no 
obligation. 


<x 





/NCORPORATEO 


LONG ISLAND CITY 1, NEW YORK 





Monufacturers of Morgonite Brushes for all motor 
and generator applications, and Morganite Carbon Piles. 
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ager of the Atlanta branch office. He will also supervise 
industrial sales activities in the Birmingham, Ala., Jack- 
sonville, Fla., and Knoxville, Tenn. offices, William C. 
Waltman has been »laced in charge of industrial sales 
in the South Bend, Ind. office, succeeding George Gilliam, 
who will supervise all pyrometer supplies sales for the 
company. 
e 


Associated since 1925 with the Pittsburgh Plate Glass 
Co. plant division at Newark, N. J., J. T. Murnane has 
been appointed industrial sales manager of the division. 


° 


The Electric Products Co., 1725 Clarkstone Rd., Cleve- 
land 12, O., has appointed E. G. Schroeder to the posi- 
tion of field sales manager, supervising all district sales 
activities. Mr. Schroeder brings to his new position ex- 
perience in electrical sales and engineering gained by a 
year with the New York State Electric and Gas Corp. 
and over seven years with the General Electric Co. He 
joined the Electric Products Co. in 1945 to manage their 
Detroit district office. 


° 


Timothy Grace has become a member of the sales 
staff of Slawson Equipment Co, Inc., 1792 East 40th St., 
Cleveland, O. He will specialize in the sale and applica- 
tion of all types of heating, cooling coils, industrial fans 
and heat transfer products. 


° 


New Midwestern sales representative of the Plastic 
Metals division of the National Radiator Co., Johnstown, 
Pa., E. Richard Walter will be in charge of sales of metal 
powders in Ohio, Michigan, Indiana, Illinois, Missouri, 
Iowa, Wisconsin, and Minnesota. His headquarters are 
in the Daily News Bldg., 400 West Madison St., Chicago 
6, Ill. The division produces iron powder and other 
ferrous and non-ferrous metal powders used largely in 
the fields of powder metallurgy, electronics and chemis- 


try. 
+ 


The appointment of Kenneth H. MacWatt as director 
of engineering sales has been announced by L. O. Koven 
and Brother Inc., Jersey City, N. J., manufacturers 
of boilers, tanks,- special process equipment and weld- 
ments. 

. 


Precision Metalsmiths Inc., 6511 Cedar Ave., Cleveland, 
O., has promoted R. A. J. Wellington to the position of 
national sales manager. Mr, Wellington assumes di- 
rection of twelve representatives located in industrial 
areas throughout the nation. He has had six years’ 
experience in the precision metalcasting field, including 
three and one-half years in charge of Precision Metal- 
smith’s home-office sales since the organization of the 


company. 
; 


Succeeding J. M. Taylor, who has resigned, John 
G. Benjamin has been appointed sales manager of the 
Abbott Ball Co., Hartford 10, Conn. Mr. Benjamin will 
be in charge of sales for both the Bearing Ball and 
burnishing divisions. 

. 


Formerly manager of the Buffalo territory for Charles 
H. Besly & Co., E. O. Howard has been appointed sales 
engineer for the Grinder and Titan Abrasive divisions of 
the company. 
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Mili Drive Case and Cover. Case, 
20’ x 9 x 8'8”. Cover, 17'6” x 6'7" x5’. 


| _.. NO WELDMENT TOO LARGE 
lated siti bts, 3 OR TOO SMALL 


TO 600 POUNDS 








for economical design and 


fabrication by (;RAVER 


Size—large or small—is no limitation to Graver designers and 
welders in the fabrication of welded steel structures. They have 
at their disposal years of experience and complete shop facili- 
ties. .. a necessity if the advantages inherent in welded fabrica- 
tion are to be exploited to their fullest extent in the finished 
product. Graver weldments are built either to your own draw- 
ings and specifications or to designs developed by the Graver 
Engineering Department. All machining operations are avail- 
able to carry each job to the point of greatest 
economy for the purchaser. For quotations or 
assistance in design work, write or wire today. 
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eliminates time and 
expense of upholstered 
sub-assembly 





Yes, Ace -hard rubber literally knocked the stuffings 
out of the arm for this chair. Formerly a padded, up- 
holstered metal stamping bolte< to the chair frame, it’s 
now a one-piece, indestructible hard rubber molding, 
with leather-grain finish, and a feel that’s just right. 


What’s more, it’s assembled to the chair in a jiffy. 
You simply slide a headed insert into a slot, flex the rub- 
ber around the curve, and run up two screws from 
underneath. 


You too may find “a better way” in one of the many 
Ace hard rubber or plastics molding and extruding 
compounds, 











y If you would like to know more about 
these Ace materials—where used—properties 
—design hints, etc., just write on your com- 
pany letterbead for the new free 60-page 
Ace Handbook. 


PA rove HARD RUBBER COMPANY 














T) MERCER STREET © NEW YORK 13, N, ¥2 
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“SALE 
NOTES 


EW DISTRIBUTORSHIPS in 

the St. Louis and Minneapolis 
territories have been announced re- 
cently by Plastic & Rubber Products 
Inc., Dayton, O. Associated Rubber 
Products Co. was appointed distribu- 
tor in St. Louis, and the Miller Rub- 
ber Sales Co. is now distributor in 
the twin cities and surrounding area. 
Both will carry in stock, for imme- 
diate delivery, a wide assortment of 
O-ring seal sizes. 





° 


The firm of Cole-Schreiber, 4702 
Hayvenhurst Dr., Encino, Calif., has 
been appointed representative for 
magnesium alloy sand castings for 
the Hills-McCanna Co., 3025 North 
Western Ave., Chicago, Il. 


. 


Recently announcement was made 
of the appointment of John D. Tebben 
Co., 20869 Mound Rd., Detroit, Mich., 
as sales representative of Gibson Elec- 
tric Co., Pittsburgh manufacturers 
of electrical contacts and electrical 
contact assemblies. The Tebben com- 
pany’s territory includes the state of 
Michigan and Toledo, O. 


o 


According to a recent announce- 
ment, the name of General Time In- 
struments Corp. has been changed 
to General Time Corp. The address 
of the company remains 109 Lafay- 
ette St., New York 13, N. Y. 


+ 


The Cooper Alloy Foundry Co. of 
Hillside, N. J. has appointed Wm. G. 
Boales & Associates of Detroit as 
their Michigan representative. The 
addition of the Cooper line of stain- 
less steel valves, fittings, accessories 
and engineered castings to the Wm. 
G. Boales line of products will make 
possible faster and more direct serv- 
ice to customers. 


> 


In order to strengthen its distrib- 
utor organization throughout the 
country, Kieley & Mueller Inc. of 
North Bergen, N. J. has appointed 
three new sales representatives in 
the West. Sales in southern Califor- 
nia and Arizona will be under the 
direction of the W. J. Beckett Co., 
108 West Sixth St., Los Angeles, 
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Oxygen Valve for Open 4 
Hearth Furnace with s 
custom-engineered Na 
Saddle Type Sol q 
49 \¢-lb. Pull, 16" Jfroke. 


WF es 


oo” 


—— 


4 


‘,.. Owing to the safety 
requirements in this 
application, we were 
interested only in 

the best solenoid 

that could be obtained”. 


Straight from our own check list comes this 
success story, typical of the many exacting appli- 
cations Namco Solenoids are handling. 

This valve is specially designed ‘to handle an 
intermittent supply of oxygen, fed into open 
hearth furnaces at 150-lb. pressure. In addition 
to normal operation requirements, the valve 
closes automatically upon power failure; solenoid 
has 116-lb. holding force when valve is closed, 
Customer says, “Solenoid is doing a very fine job 
of controlling a very difficult and dangerous gas.” 

Write for full information on the complete 


range of Namco Solenoids—Bulletin EM46A, 
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Combine All 
Essential Bearing 
Features In One 
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iti § SEALMASTER Ball Bearing Units have features that 
: contribute to the good performance and long life of 
any industrial product on which they are used. Tex- 
tile equipment, oil field machinery, farm implements 
and air conditioning equipment are only a few of 
the many widely varied fields in which manufac- 
turers have standardized on SEALMASTER units. 
To be sure of the best possible bearing perform- 
ance, consider SEALMASTER units when designing, 
or redesigning products. Write us for a copy of 
SEALMASTER Catalog No. 845. 


, Here is the exclusive combination of features 
found only in SEALMASTER Ball Bearing Units: 
@ Permanently Sealed — Felt-lined, steel flinger, 
rotating in labyrinth, keeps dirt out and retains 
lubricant . . . prolongs bearing life. 
@ Self-Aligning— Bearing unit with seals inde- 


pendent of housing can align itself in any 
direction without seal distortion. 

sais @ Pre-Lubricated — Bearings are factory lubri- 
HH cated and are shipped ready for immediate use. 
ris @ No Housing Wear—Patented locking pin pre- 
HH vents rotation of outer race in housing and 
Hi sitions bearing for relubrication . .. no 
tH ousing wear means quiet operation. 
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DIVISION 


DAMSON 


LOS ANGELES, CALIF. * BELLEVILLE, ONT. 
* a ? 


BEARING 


STEPHEN): 


18 RIDGEWAY AVENUE, AURORA, KLINOTS 

















Calif. With offices at 270 Fremont 
St., San Francisco, Hugh Rodman 
will handle the northern California 
territory, as well as part of Nevada. 
The northwest Pacific area, includ- 
ing the states of Oregon and Wash- 
ington and western Idaho, is to be 
covered by Farnes & Martig Inc., 417 
N.E. Couch St., Portland, Ore. A 
branch of this office is located at 
422 Smith Tower, Seattle, Wash. 


= 


In order to provide more adequate 
Eastern market representation, the 
Western Foundry Co. of Chicago has 
opened a New York office at 527 
Fifth Ave. The company manufac- 
tures gray iron, semisteel castings 
and operates commercial pattern 
and machine shops. 


o 


A district sales office at 422 Board 
of Trade Bldg., 301 West First St., 
Duluth 2, Minn., has been opened by 
Link-Belt Co. John E. Morrison, for- 
merly district sales engineer at Chi- 
cago and Minneapolis, has been ap- 
pointed district manager in charge 
of the new office. He will be assisted 
by Harold A. Ivarson, who has been 
transferred from the Link-Belt plant 
in Minneapolis. The new Duluth of- 
fice was established to better serve 
the materials handling and power 
transmission needs of industries, 
mines and engineers in northeastern 
Minnesota, northern Wisconsin and 
the upper peninsula of Michigan. 


The W. P. and R. S. Mars Co., 322- 
324 West Michigan St., Duluth, Minn.., 
has been appointed distributor by 
Ampco Metal Inc., Milwaukee. The 
company will handle the complete 
line of Ampco welding electrodes in 
northern Minnesota, the upper penin- 
sula of Michigan and northern Wis- 
consin. 

° 


Three branch sales offices of the 
New Departure division of General 
Motors Corp. have recently moved to 
new locations. The new addresses in 
Boston and Indianapolis are 937-A 
Park Square Bldg., 31 St. James 
Ave., Boston 16, Mass., and 1357 
West Eighteenth St., Indianapolis 2, 
Ind., and the office formerly in San 
Francisco has been moved to 1716 
Fourth St., Berkeley 10, Calif. 


+ 


New exclusive sales representative 
in the northern Qhio district for the 
B. C. Ames Co., Waltharfi, Mass., 
line of micrometer dial indicat ors and 
micrometer dial gages is W. Rey- 
nolds Co., 2902 Buclid Ave., Cleve- 
land, O. 
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ntroducing... a (evollrOnary aWeanntages 





opaque ... old or new. 


FIRST TIME... 
you can print a pho- ‘ 

j tographic intermediate 

Th te your dineek gibente FIRST TIME . .”. 
or blueprint machine 
.-. and develop it in 
standard photographic 
solutions. Kodagraph 
Autopositive Paper 
brings you this advantage in the reproduction of 

any drawing or record—whether it be translucent or 




















you can produce positive photographic inter- 
mediates directly from your originals—without 
a wasteful negative step. The result every 
time is a print with dénse black photographic 
lines on a clear, non-curling translucent 
base—an intermediate that produces uniform 
prints at practical machine speeds . . . that’s 
“photo-lasting” in the files. 


Kodagraph Autopositive Paper 














FIRST TIME... 

you can handle a photographic inter- 
mediate material in ordinary room- 
light—dispense with the darkroom! 
And processing is simplified still 
further because Kodagraph 


Autopositive Paper has wide latitude... 


is amazingly uniform from sheet to 
sheet, package to package. 


“Kodak” is a trade-mark 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 








3 revolutionary advantages — you will agree... 
advantages that mean low cost protection for the thousands of 
dollars you have invested in engineering drawings. Learn 

all the facts about Kodagraph Autopositive Paper... all the 
reasons why you or your local blue- 
printer can process it with substan- 
tial savings in time, labor, dollars. 






Mail coupon for FREE booklet 


Eastman Kodak Company r 
Industrial Photographic Division 
Rochester 4, N.Y. 


Please send me a copy of “The Big New Plus” 
—your booklet about Kodagraph Autopositive Paper, 
and the other papers in this new Kodak line. I have 

(2 direct process [] blueprint [J contact printer equipment. 





Name iis ny St 
(please print) 
Department 








Company 
Street 
City — 
State 




















2 INCREASES OUTPUT 


J LENGTHENS DIE LIFE 
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SPRAY LUBRICATION SYSTEM 


J REDUCES DOWN TIME 


& CUTS OIL CONSUMPTION 


@ The new Manzel Spray Lubrication system forces 


automatically timed jets of oil mist directly onto 


punches, shear knives, dies, or other parts. Manu- 


facturers who have adopted the system report die 


life increased as much as 3 times, down time and 


punch breakage reduced, oil consumption cut to 1/10 


as much as in hand swabbing. Savings in the first 


few months repay the initial cost many times over. 


In many operations where proper lubrication pre- 


sents a problem, the Manzel Spray System may be 


the solution. It is readily installed on any machinery, 


and adaptable to both large 


and small work. Write 


for descriptive folder. 


276 BABCOCK STREET 





CLG 


DIVISION OF 
FRONTIER INDUSTRIES 
ne. 
BUFFALO 10, N.Y. 











ABSTRACTS 
Atomic Power for Aircraft 


oe power appears to be an 
extremely attractive solution if 
we are to extend the range of air- 
craft beyond the radius of current or 
projected craft carrying standard 
fuels. Our present supersonic’ air- 
planes run out of fuel in a matter of 
a few minutes. With atomic power, 
they could keep going because the 
fuel supply would remain nearly 
constant. 

Development of atomic power for 
aircraft is-not a simple undertaking 
but there are several basic types of 
power plants that can be adapted to 
utilize this power for the propulsion 
of aircraft. These are all thermal 
power plants, since fission energy 
is released predominantly in the form 
of heat. Examples of the types of 
power plants would be; turbo-props, 
turbo-jets, ram-jets, and rockets. 


Tempergture Problems Severe 


Many of problems which lie in 
the path ofthe practical realization 
of atomic aircraft power plants are 
connected with the attendant high 
temperatures. Unlike chemically 
fueled engines, high thermal efficien- 
cy is not the primary reason for 
wanting high temperatures in a nu- 
clear engine. Specific fuel consump- 
tion is of vital importance in a chem- 
ically fueled engine. However, for 
a fuel with a heating value of 40 
billion Btu per pound (like uranium), 
specific fuel consumption is vanish- 
ingly small, from a _ performance 
standpoint, and thermal efficiency in 
itself is not a primary objective. High 
performance is, however, and it~calls 
for high operating temperatures. 

The temperature problem is ag- 
gravated by the heat transfer prob- 
lem. In a nuclear engine heat is gen- 
erated in the solid portions of the 
reactor and must be transferred to 
the working fluid through heat trans- 
fer surfaces. The internal surfaces 
of the reactor must be at a tempera- 
ture higher than the highest tempera- 
ture of the working fluid. It can 
only flow if theré is a positive tem- 
perature differential. This is very 
different from the internal combus- 
tion engine where, as in automo- 
biles, cycle temperatures reach 4000 
degrees while internal surface tem- 
peratures can be kept down to about 


(Continued on Page 199) 
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GENERAL @ ELECTRIC = — 








Notice the thick cross sections of a Tri-Clad's husky cast-iron stator frame (1) 
and end shields (2) . . . the integrally cast feet (3). Here you have a rigid 
structural unity that no other general purpose motor we've seen can match. 


Distortion of bearing alignment is well nigh impossible, even by severe 
blows, careless installation, or the heavy continuous radial loads some in- 
dustrial drives impose. Notice, too, how Tri-Clad double-end ventilation 
provides uniform “air conditioning” throughout the motor. 


You can trust a 7@/ CLAD motor 
to take abuse 


Teeth-rattling blows — accidental jarring — dripping liquids — they're 
all in a day’s work for a Tri-Clad motor—the toughest general-purpose 
motor that hard-headed plant management can buy. 


The cast iron structure which today protects more than a million 
and a half Tri-Clad motors, is one big reason for its stamina. It absorbs 
the shock of accidental blows and falling objects encountered in rigor- 
ous industrial service. It provides vastly superior resistance to rust 
and corrosion. Moreover, cast iron won't take on an injurious per- 
manent “set”; thus it assures accurate shaft alignment and a permanent 
air-gap for the life of the motor. Thick-ribbed cast-iron end shields, 


too, take more than their share of punishment. 


Want to standardize on a line of motors that can really TAKE ABUSE? 
Local stocks of Tri-Clad motors in your area mean QUICK DELIVERY. 
Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 





GENERAL ‘%é, ELECTRIC 





TR/ CLAD 


MOTOR EXCHANGE PLAN 




















(Continued from Page 196) 

500 degrees by external cooling. 

Broadly, the temperatures neces- 
sary for the realization of an atomic 
engine are not unreasonable from the 
metallurgical standpoint, but they do 
engender a number of difficult prob- 
lems. One of the major problems is 
“canning” — the protection of the 
uranium in the reactor against cor- 
rosion by the working fluid and, con- 
versely, the prevention of the escape 
of radioactive fission products from 
the reactor into the working fluid. 


Shielding Boosts Weight 


Another crucial problem, as in any 
airplane, is weight. In an atomic 
engine it is necessary to use large 
amounts of mass to stop radiations 
emitted during the fission process. 
Comparison with a conventional air- 
plane can help to visualize the magni- 
tude of the weights which may be 
allotted to shielding. The weight of 
the propulsion system comprises, sub- 
stantially, three major items: the 
power plant proper, the fuel, and the 
fuel tanks. In the nuclear aircraft 
these correspond to the “engine” 
(compressor-turbine assembly in a 
turbo-jet), the nuclear reactor, and 
the. shielding. 

The engine component of the nu- 
clear installation may be expected 
to weigh approximately the same as 
a conventional power plant of the 
same horsepower or thrust rating. 
The weight of the reactor shielding is, 
therefore, equivalent to the weight 
of the fuel and fuel tanks in chem- 
ically powered aircraft. Since we are 
dealing with a relatively thick shield 
surrounding a relatively small reactor, 
the apparent paradox holds true that, 
for a given mass thickness, the 
greater the density of the shielding 
material the lighter the shield. If the 
density of the shielding material is 
doubled and the thickness of the 
shield is cut in half, the volume of 
the shield is decreased by considerably 
more than a factor of two and the 
total weight is reduced accordingly. 

Choice of shielding materials also 
presents unusual problems. Existing 
reactors mostly use large quantities 
of concrete for shielding, but con- 
crete is hardly a suitable material 
for aircraft construction. The effect 
of intense radiations on the proper- 
ties of the materials must be con- 
sidered too. It has been found that 
the electrical resistance, the elasti- 
city, and the heat conductivity of 
graphite, for example, all change with 
exposure to intense radiation. 

Atomic aircraft will have to be 
designed to operate at very high 
speeds to take full advantage of the 
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Electrol Sadraulic Devices” 


for E very Industrial Need 
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Allow flow in one direction and, 
by use of a metering device, ac- 
curately control reverse flow from 
0 to valve max. — even after 
thousands of cycles. Flow con- 
trolled by screw-actuated meter- 
ing pin. Handle air or oil, with 
pressures up to 1,500 p. s. i. 
Standard sizes: ¥, Y%, ¥%, Ye and 
%"' N, PLT. 


**500-1 Series’’ hydraulic cylinders 
available in bore diameters rang- 
ing from %“' up to and including 
3*’, Chromium plated piston rods, 
honed seamless steel tubing cylin- 
ders. Conventional “0” ring pack- 
ings. Clevis mounting and stand- 
ard pipe ports. Can be used in air 
or oil. Pressures up to 1,500 p.s.i. 


lectrol 


KINGSTON, NEW YORK 


FOR BETTER HYDRAULIC DEVICES 














Pictured here are but a few of the 
many hydraulic devices produced 
by Electrol for industry . . . trans- 
portation . . . and agriculture. We 
will gladly supply further details 
as to the application of these 
units in the machines you use or 
the products you make. Or — bet- 
ter still—have our engineers work 
with you in adapting them to any 
specific design. 


























Provide positive sealing from low 
to high pressures—5,000 p. s. i. 
max. Used for air, gas, water and 
oil control with min. pressure drop 
and positive sealing against re- 
turn flow. Standard models fea- 
ture bronze and brass elements. 
Standard sizes: % to 2” N. P, T. 


Uniform two-way ac- 
tion for maximum 
operating efficiency. 
Low in cost, economi- 
cal in operation. Few 
moving parts, mini- 
mum of maintenance. 
Operating pressure: 
0 to 1,500 p. s. i 
Pump delivery: 1.5 
cubic inches per cy- 
cle. ¥"' N. P. T. ports. 
Suction and pressure 
check valves built in. 


___ Seller Designed 


== Podudilee SS 
Electro/ 
Mydraulicd 
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DO IT FOR LESS! 


ECONOMY in First Cost 
ECONOMY in Operation 
ECONOMY in Space 

ECONOMY in Long Life 














(Above) 


“BT" SERIES 
Horizontal 
. Single 
(at right) . 
Reduction 
HELICAL GEAR 1/5 H.P. to 
Horizontal Single Reduction 12% H.P. 


Y% 4H. P. to 2 H. P, 


Send for COMPLETE LINE CATALOG 


Pocket size. Fully illustrates the ““Most Complete 
Line of Speed Reducers from Any One Source.” 
Gives ratios, horsepower, torque, overhung load 
capacities; valuable engineering section. Ask 
for Catalog 148. 


WINSMITH ENGINEERING SERVICE is at 
your disposal. Simply outline your prob- 
; lem and our engineers will help you. 


‘WINFIELD H. SMITH 





CORPORATION 


16 ELTON STREET 
SPRINGVILLE . . . Erie County .. . NEW YORK 
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special characteristics of atomic 
power. Ajircraft will have to be 
large and designed for an extremely 
high landing weight since practically 
no fuel will be consumed during 
flight. Crews will have to be placed 
as far as possible from the nuclear 
reactors to protect them from harm- 
ful radiations. The problems asso- 
ciated with the development of a nu- 
clear aircraft power plant are by no 
means easy—nobody should expect 
to see an atomic powered rocket tak- 
ing off for the moon this year or 
next. From Andrew Kalitinsky’s 
Manly Memorial Medal paper pre- 
sented at SAE section meetings. 


What Quality Control Does 


ACK of adequate quality con- 

trol programs and preventive in- 
spection is costing American indus- 
try more than three billion dollars 
annually. Failure to anticipate the 
production of potentially substandard 
quality products is responsible for 
this tremendous loss. Increasing the 
inspection organization will protect 
the consumer against receiving sub- 
standard quality products; however, 
inspection will not eliminate the loss 
to industry caused by the scrapping, 
or reworking of products rejected 
by the inspection department. 

The whole philosophy of quality 
control may be summed up in the 
statement be sure you are right and 
then go ahead. Quelity control is a 
preventive tool, and should be used 
as such. When properly used, it pre- 
vents the production of defective 
units. However, it must be realized 
that it is necessary that some action 
must be taken to adjust the process, 
correct tools, change designs, or 
otherwise make changes in the pro- 
cess or operation, if the production 
of defectives is to be prevented or 
substantially reduced. Experience in- 
dicates that in 60 to 80 per cent of 
the cases such action must come 
from management. 

Every quality control program re- 
quires for its successful operation: 


1. Clearly defined standards 

2. Sufficient inspection coverage 

3. Proper inspection methods 

4. Correct inspection tools 

5. Adequate records. 

The results which management has 
a right to expect, and which it will 
get, from a properly administered 
quality control program are: 

1. Increased production 


2. Lower manufacturing’ unit 
costs 


3. Improved operator morale 
4. Better quality. 
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Westinghouse 
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THE COMPLETE LINE OF 


Control-Engineered 


The new line of Westinghouse Stations and Units is 
Control-Engineered—engineered, designed and built 
to give you features that can improve an entire 
control operation. Check them over . . . see how they 
apply to your system. 

POSITIVE SEAL—Lifetime resilient gasket provides a 
never-failing seal against oil, coolant, cuttiag com- 
pound and water. 

UNIT FLEXIBILITY—Any combination of Oil-Tite 
Units can be used in these stations. 

SIMPLIFIED WIRING—Flexible leads from box to 
cover are eliminated. Unique design permits mount- 
ing contact blocks in base of enclosure. 

MOVABLE OPERATORS—Can be rotated 90° or 180°, 
allowing station mounting in any convenient posi- 
tion. Nameplate can be attached to any side. 
ADAPTABLE COVER—Can be used as an attractive 
flush plate for machine cavity. Operators and contact 
blocks are then mounted on the cover, making a self- 
contained unit. 

Westinghouse Control Stations and Units can be 
applied to all types of heavy-duty, pilot control cir- 
cuits and controllers. If you are expanding or im- 
proving your system, there’s a place for Westinghouse 
Control Stations and Units. Get complete information 
from your near-by Westinghouse office, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-30003 






Oi lite CONTROL STATIONS AND UNITS 
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WHICH IS 
--- GROUND? 
seocoeg KOT ? 
---- ROLLED ? 





Find it hard to decide? Don’t 
waste your time because threading 
method is purely our problem. 
Your interest is in Uniform Class 
3 fit. You get it every time when 
you specify Allen O Heads instead 
of just Allen-type screws. 


We use all the accepted threading 
methods depending on the metal, 
the size and, in some cases, the 
application. We investigate every 
new development and incorporate 
the best into our manufacturing 
methods. Because we do not 
commit ourselves to any one 
method, we can give you the extra 
precision and uniformity that 
makes Allen O Heads fit smoothly 

and stay tight under the most 
gruelling service. 








MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 
NEW YORK, CLEVELAND, DETROIT, CHICAGO. tos ANGELES 7 


ALLEN@ 


y 4 





SOLD ONLY THROUGH LEADING DISTRIBUTORS 


Write the factory direct for téchnical 
information and descriptive literature. 








8 ee 
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FOR 40 YEARS THE BUY-WORD FOR SOCKET SCREWS 








Quality control has increased pro- 
duction, even on such operations as 
automatic screw machines, as much 
as 30 to 35 per cent. When applied 
to an entire plant, quality control 
methods have made possible reduc- 
tions in inspection costs of as much 
as 50 per cent, while at the same 
time reducing the cost of scrapping 
and reworking substandard parts by 
as much as 75 per cent. 

However, it must not be construed 
that a quality control program will 
run itself. Quality control requires 
sincere effort, and high intention on 
the part of management, It is nec- 
essary that it be intelligently directed 
and skillfully executed im order to 
obtain the full results of more pro- 
duction, improved operator morale, 
lower unit costs, and better quality. 
From an address by J. Manuele, di- 
rector of quality control, Westing- 
house Electric Corp., presented at 
the recent conference on production 
of the American Management Asso- 
ciation in New York. 
































How Straight Thinkers Think 


NE outstanding characteristic of 

straight thinkers I have known 

is an active observation coupled with 

curiosity as to the “how” and “why” of 

things. This is natural, if we consider 

that observation is a major stimulus 
to reasoning. 

Original thought can, of course, be 
painful; habit is Nature’s protection 
against worry. Most of us can remem- 
ber how worried we once were as to 
our ability to deal with the new prob- 
lems and contacts involved in a new 
job, We can also recollect that, with- 
in a few days, the job seemed to be- 
come easier; we weren’t afraid of it; 
we could relax and handle the rou- 
tine. In other words, we had acquired 
a mental habit. Very few of us could 
stand it, I think, if we had to go to an 
entirely new and different job every 
three days in order to make a living. 
So actually, habit of thought, the abili- 
ty to fall back on precedent in deal- 
ing with our problems, is one of the 
merciful things in our life. 

But, we should recognize habit 
of thought for what it is—a pallia- 
tive or sort of rest. We should be 
careful not to rely on it more than 
we have to. Just as hanging from a 
horizontal bar one minute each day 
will keep a man from becoming stoop- 
shouldered, so one daily episode of 
original thinking will do much to 
keep us out of a rut. 

Another characteristic of success- 
ful straight thinkers is confidence in 
their ability to reason correctly even 
though contrary to current opinion. 
This, I suppose, comes partly from ex- 
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Century '/, horsepower jet pump 
motor with keyed shaft; available 
with threaded shaft. . 





Have starting, running and speed 
characteristics needed for the most 
efficient operation of the pump 





Tae new jet pump motors are built to NEMA stand- 
ards of performance and mounting dimensions. 





Single phase, three phase and direct current motors 
have identical mounting dimensions—making them 
interchangeable. 


Century Jet Pump motors are ruggedly constructed 
and carefully balanced to assure a long life of de- 


Popular types of stand- pendable operation, under the unlooked-for condi- 
ard ratings are generally a " i 

cerathnlin: tenes Suatbeiee tions surrounding many pump installations. 
Re ee Century builds a complete line of motors in a variety of 





kinds and types—in sizes from 1/6 to 400 horsepower. 
Specify Century motors for all your electric power requirements. 


CENTURY ELECTRIC COMPANY 


1806 Pine Street, Saint Louis 3, Missouri 
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HOW to SAVE DOLLARS 
with 


BERYLLIUM-COPPER 








Here is an opportunity to improve your product and—at the same 
time—cut costs. Valuable guides for the most economical use of 
age-hardening beryllium-copper, based on years of research and 
practical experience, are yours for the asking. Write TODAY for 
any or all of the following reprints. 


Economies Result When Parts Are 
Designed for Beryllium-Copper 


Case histories of successful designs where [| 


specific properties of beryllium-copper 
were used for best performance at 
lowest cost. 


Beryllium-Copper as a 
Spring Material 


Technical data covering elastic strength, 
resistance to corrosion and fatigue, con- [] 
ductivity and other properties which make 
beryllium-copper ideally suited for spring 

design. 


Production of Metal 

Diaphragms 

Helpful facts about beryllium-copper dia- 

phragm design together with recommended a 


tooling, heat-treating and testing pro- 
cedures. 


How to Machine 
Beryllium-Copper 
An up-to-date report summarizing current [] 


machining practice including proper tools, 
feeds, speeds and cutting fluids. 


How to Heat Treat 


Beryllium-Copper 


Suggested techniques for low-cost heat- [] 
treating to meet specific property require- 

ments without expensive equipment. 

In addition to the above literature, we 

have other data available. Or if you have 


a design problem, send us full information 
with a drawing or sample of the part. 


ae BERYLLIUM CORPORATION 
Dept. 6, Reading 1, Pa. 














perience and partly from reliance up- 
on the universality of Nature’s laws. 
Perhaps the greatest factor in the 
Wright Brothers success was that 
after watching gulls, with a ratio of 
wing area to weight which they (the 
Wright Brothers) could reproduce, 
glide slowly through the air close 
beside them, they had an unshakeable 
conviction that, given an engine as 
good as that of the 1903 automobile, 
men simply had to be able to fly. So, 
being absolutely convinced that flight 
was possible, it was easy for them to 
pursue their long and difficult road of 
development despite public unbelief. 

The old idea of invention was to 
look at something nearly everybody 
else had seen, and get a new “hunch” 
on it. Actually, the best formula for 
invention is te develop a new method 
of seeing something no one else has 
yet observed; find out how it acts, 
then employ common sense to put it 
to use. 


Inventions not “Flashes of Genius” 


Most of the so-called inventions 
with which I am familiar, that were 
major steps forward, were not flashes 
of genius at all, but instead were in- 
evitable conclusions from new ob- 
servation plus straight reasoning. 
Even on smaller problems, when you 
are at an absolute loss and can’t 
imagine what to do next, go out and 
experiment with anything that even 
simulates the action desired. The chief 
danger of mathematical analysis 
without experiment is the great 
chance of ignoring or wrongly ap- 
praising major determining factors. 

Summarized, my suggestions for 
stimulating and using original think- 
ing are: 

(a) Cultivate the habit of analyz- 
ing problems on the basis of what 
you know; what you need to 
know; and how to go about learn- 
ing what you need to know 

(b) In a new development, follow 
this sequence: Analyze, observe 
or experiment, re-analyze, again 
check by experiment and so on, 
until both theory and observation 
correlate 

(c) As a result of the foregoing, 
have full confidence in your con- 
clusions, regardless of current 
opinion to the contrary; but, be 
practical! 

(d) In new development, check the 
basic factors first 

(e) Study how your mind works 
best and easiest; and learn how 
to employ it that way. 


From a paper by F. C. Mock, Bendiz 
Aviation Corp., presented at the re- 
cent SAE Detroit Section student 
activity meeting. 
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Left—-5 of the 55 pieces of luggage in the smart Samsonite line, 
All are now equij with lustrous, solid brass fittings to make 
. Samsonite Luggage look better longer. 


Revere Brass Strip selected for its unusually fine, uniform grain after hardware is formed. 


Perhaps Revere Brass or some other Revere Metal can be 
of help in improving your product—cutting your produc- 


@ The name Samsonite has become synonymous with qualit 
luggage the country over. It has a reputation to saheld. 
For that reason, when the brass plated fittings with which 
this luggage was initially equipped, started to tarnish and 
show signs of premature wear, the Samsonite people did 
a double-take. After consulting with their own engineers 
and the Revere Technical Advisory Service it was decided 
that nothing less than solid brass would be in keeping 
with so fine a line of luggage. Revere Brass Strip, because 
of its very fine uniform grain, was selected for the job. 


Samsonite was extremely pleased with the results. They 
found that after the luggage hardware was formed it had 
just the lasting, lustrous quality they were looking for. A 
fitting companion for the smart Samsonite cases. Now, all 
external hardware and the internal fittings, where rusting 
would be detrimental, are of solid brass. Even the keys, 
usually stamped, are of solid brass, coined and milled. 
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tion costs. y not tell Revere’s Technical Advisory 
Service about your metal problems? Call the Revere Sales 
Office nearest you today. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, lil.; Detroit, Mich; Los Angeles and Riverside, 


Calif.; New Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 
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( BRIGGS &STRATTON 


| 

} 
Distinctive in modern design — compact — rugged, without | 
excess weight — built to highest standards of construction and 
workmanship throughout — these three new Briggs & Stratton | 
engines merit your immediate attention. Available in three 
new power ranges: 
MODEL “9” 3.1 H.P. 

MODEL “14” 5.1 H.P. 

MODEL “23” 8.25 H.P. | 


These latest models are representative of Briggs & Stratton 

precision production — the result of constant engineering and 

manufacturing progress achieved in more than 30 consecutive 

_ years of continuous production and the building 
of more than 4 million air-cooled engines. Write 
for complete technical information. 


BRIGGS & STRATTON CORPORATION 
Milwaukee 1, Wis., U. S. A. 


FOU Leoesi aia 


CONSTRECTION 
TAILORS AND FARM 
eQuiPmral 








‘Sa ETINGS 
AND EXPOSITIONS 


Nov. 14-18— 

Refrigeration Equipment Manu- 
facturers Association. Sixth all-in- 
dustry refrigeration and air condition- 
ing exposition to be held in Atlantic 
City Auditorium, Atlantic City, N. J. 
R. Kennedy Hanson, 1107 Clark Blidg., 
Pittsburgh, Pa., is director. 


Nov. 27-30— 

National Automatic Merchandising 
Association. Convention to be held at 
the Atlantic City Convention Hall, 
Atlantic City, N. J. Additional infor- 
mation may be obtained from Thomas 
Hungerford, Director of Public Rela- 
tions, 120 S. LaSalle St., Chicago, Il. 


Nov. 27-Dec. 2— 

American Society of Mechanical 
Engineers. Annual meeting to be held 
at the Hotel Statler, New York, N. 
Y. C. E. Davies, 29 West 39th St., 
New York, N. Y., is secretary. 


Nov. 28-Dec. 3— 

Chemical Industries 22nd Exposi- 
tion to be held at Grand Central 
Palace, New York. Additional infor- 
mation may be obtained from the In- 
ternational Exposition Co., Grand 
Central Palace, New York 17, N. Y. 
Charles F. Roth is manager. 


Nov. 30-Dec. 2— 

Society For Experimental Stress 
Analysis. Annual meeting to be held 
at the Hotel New Yorker, New York. 
W. M. Murray, Central Square Sta- 
tion, Cambridge 39, Mass., is secre- 
tary-treasurer. 


Dec. 4-7— 

American Society of Refrigerating 
Engineers. 45th annual meeting to be 
held at the Edgewater Beach Hotel, 
Chicago, Ill. David L, Fiske, 40 
West 40th St., New York 18, N. Y., 
is secretary. 


Dec. 19-21— 

American Society of Agricultural 
Engineers. Winter meeting to be held 
at the Stevens Hotel, Chicago, Ill. 
Raymond Olney, P. O. Box 229, St. 
Joseph, Mich., is secretary. 


Jan. 9-13— 

Society of Automotive Engineers. 
Annual meeting and engineering dis- 
play to be held at the Book-Cadillac 
Hotel, Detroit, Mich. John A. C. War- 
ner, 29 West 39th St., New York 18, 
N. Y., is secretary and general mana- 
ger. 
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Stainless 
in 
Industry 


WHY is stainless steel equipment becoming 
so increasingly important? WHAT are the 
specific applications? HOW about grade se- 
lection, corrosion resistance, forms available, 
and fabrication? 

The booklets illustrated here (and others 
in preparation) give you the answers, based 
on industry-wide data and research by the 
recognized authority on fabrication and appli- 
cation . .°. valuable to management and oper- 
ating men, technologists, buyers, designers, 
fabricators, and distributors. 

Size 8144” x 11”, the “INDUSTRY BOOK- 
LETS” together contain a number of specially 
written articles, many pertinent photographs, 
charts and tables. Mail the coupon! 


ALLEGHENY LUDLUM STEEL 
CORPORATION 


PITTSBURGH, PA... . Offices in Principal Cities 
Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 
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Check the Industry Booklets you want, then aftach this coupon fo your lefter- 
head and mail today to: 


DEPT. MD-81 ALLEGHENY LUDLUM STEEL CORP., Pittsburgh 22, Pa. 
(check all 7 if you wish) 
C) Brewing [| Chemical [) Dairy ([_) Food Processing 
(Cj teundry [)Mect ([) Petroleum 
NAME 
TITLE 
COMPANY 
ADDRESS 
CITY ZONE___ STATE 


























Service proved 
forall steel mill 
requirements 


@ The view at the ‘eft above shows 
Quick-As-Wink Valves operating the 
pallet conveyor tilter, mandrel type 
feed reel carriage, and lowering and 
raising elevator on a %,”x 68” hot 
mill rotary flying shear. View at the 
upper right shows two 3-way Quick- 
As-Wink valves for a 56” rotary shear 
hydraulic piler. The view at the 
lower right above shows the control 
for a pallet conveyor tilter, feed reel 
hoist, and clamping mechanism on a 
68” 2-high skin pass mill. 

Other Quick-As-Wink valves are 
being used on run-out tables, mill 
stands, coilers and a wide variety of 
other steel mill equipment. 


Furnished in hand and pilot cylin- 
der operated designs for every indus- 
trial application. Let us quote on 


Giuick- 


i. 


ck-As-Wink 


Quick-As-Wink 
Lever Operated 
Hydraulic Valves 


The HS-551-N4 pictured 
above is a neutral position 
4-way valve for controlling 
double acting cylinders. It 
has a machined steel hous- 
ing, chrome plated and 
polished stainless steel 
plungers, and renewable 
metal rings to take the 
impingement of the liquid 
flow preventing wear on the 
U-packers. Used for oil or 
water up to 3500 P.S.I. and 
150° F. Other valves avail- 
able for pressures up to 
5000 P.S.I.;— but send for 
a catalog today and get 
full details about the com- 
plete line. 


m THe 
o* ~ 











Control Valves 


Manufactured by C. B. HUNT & SON, Inc., Salem, Ohio. 
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Engineering and Sales Representatives in the Principal Cities 
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POWER MOWERS. Two models, 








NEW 
MACHINES 


And the Companies Behind Them 


Domestic 


DISPOSALL. Smaller unit than stand- 


ard Disposall, for use where exist- 
ing plumbing complicates installa- 
tion of regular unit. Requires 7-in. 
min distance between centerline of 
wall drain and bottom of sink. 
Length of unit, 16 in. Can be in- 
stalled in any sink with 3% to 
4-in. drain outlet. General Elec- 
tric Co., Bridgeport, Conn. 


ELECTRIC WATER HEATERS. Automatic, 


storage type. Round models avail- 
able in all popular sizes. Feature 
full-blanketed fibrous insulation 
and sealed immersion units. A. 
O. Smith Corp., Kankakee, Il. 
one 
with 17% and one with 18-in. cut. 
Gas engine powered. Large sheaves 
and V-belt and chain drives per- 
mit cutting at a slow walk. Semi- 
pneumatic wheels are 10% in. di- 
ameter.. Both models have cut- 
ting capacity of 1 to 2 acres per 
day. Moto-Mower Co., Detroit, 
Mich, 


Heating and Ventilating 


HEATER. For vertical delivery of heat- 


ed air from heights above floor 
of 9 to 25 ft. Six models have 
capacities of 50,800 to 257,000 Btu 
per hour using 2 Ib steam and as- 
suming 60 F entering air tempera- 
ture. Higher steam pressure and 
air temperature increase capacities. 
Three-point suspension from ad- 
justable swivel couplings simplifies 
installation and alignment. Supply 
and return piping connections 
easily accessible. Includes heavy- 
gage, sheet-steel housing. Grinnell 
Co. Inc., Providence, R. I. 


PORTABLE ELECTRIC HEATER. Upright, 


semicircular unit has aluminum re- 
flector directing heat from 2 ele- 
ments over 180-degree area. Heats 
room by radiation and convection. 
Has carrying handle and protective 
steel wire guard. General Electric 
Co., Bridgeport, Conn. 


Heat Treating 


INDUCTION HEATER. With 1 or 2 work 


stations. Rated output, 25 kw at 
100 per cent duty cycle with 450,- 
006 cps frequency. Units avail- 
able for 230, 460, and 550-volt, 
3-phase, 60-cycle power. Filament 
voltages automatically controlled 
by voltage regulating transformers. 
Closed cooling system circulates 
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Earth-moving equipment... working under heavy loads and in constant dirt and 
dust...makes a tough proving ground for brake linings and clutch facings. 

It's worth noting that leading manufacturers in this field use R/M friction materials 
on many models, from road graders to giant bulldozers. 
In industry after industry, R/M gets the call for original equipment because 


(1) R/M materials are right for the job, and (2) R/M service is so helpful in solv- 





ing problems in design and supply of brake linings and clutch facings. 


Behind the R/M representative who calls on you stand four great plants, four 
complete research staffs, four testing laboratories...all the facilities of the 
largest producer of friction materials. Your R/M representative will be glad to 


point out what this team can do for you. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 
445 Lake Shore Drive, Chicago 11, Ill. 4651 Pacific Bivd., Los Angeles 11, Calif. 
1071 Union Commerce Bidg., Cleveland 14, Ohio 
Factories: Bridgeport, Conn, Manheim, Pa. Passaic, N.J. No. Charleston; S.C. 









RA RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings +» Brake Blocks « Clutch Facings 


Fan Belts « Radiator Hose Mechanical Rubber Products « Rubber Covered Equipment Packings 
ses Textiles if cart meas agent 0 : Abrasive and eae aie + wien 3 FIRST IN FRICTION 
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Meera 


Now all your departments can handle their copying igbs with a single 
versatile machine: the Bruning Whiteprinter, Volumatic Model 93. This 
brand new machine at last provides you the necessary volume and 
high speed (up to 105 sq. ft. per minute). At the same time, through 
simpler operations and less wastage, it reduces copying ‘costs. 


The Volumatic produces sharp, highly 
legible copies of engineering drawings, 
documents, or anything that is printed, 
drawn, written, or typed on a translucent 
medium. It copies charts, plats, letters, 
invoices, financial reports—and many 
‘other items. Its operation is so simple 
that a girl can learn to run it in less 
than an hour. 


The Volumatic takes cut sheets or roll 
stock with equal facility. It produces 
sharp BW Prints from post card size up to 
42 inches wide and of unlimited length. 
You can have light, medium, or card- 
weight BW Prints; BW Prints on tinted 
stocks; BW Prints on film or cloth; or BW 
Prints with colored lines. BW Prints are 
delivered front or rear, neatly stacked. 





Other Bruning Products 
you should know about 
Drafting Machines « Sensi- 
tized Papers & Cloth 
Tracing Papers « Erasing 
Machines + Drafting Room 
Slide Rules 
Sur.e,mg Instruments 


Furniture 





and many others. 


CHECK THESE BW ADVANTAGES 


No vents or exhaust fans: 
The Bruning Model 93 is 
completely odorless . . . can 

be used anywhere in the 
office without the slightest 
offense. 


No plumbing connections: 
There are no pipes to con- 
nect, no water to supply or 
drain away. The Model 93 
is moun 
moved where needed 


against voltage fluctua- 
tions. Assures longer lamp 
life, more uniform prints, 
savings on moterials. 


Uniform developing: Both 
sides of the print receive a 
thin, measured film of BW 
Developer solution at once. 
Assures flat prints, never 


on casters, is 
under- or over-developed. 








Sead today for full information. Let us send you a file of literature 


describing the new BW Volumatic Model 93 and other Bruning Whiteprinters, 
and the BW Mediums you can use with them. See for yourself the extreme 
versatility, economy, and speed of these machines. There is ro obligation. 


Charles Bruning Company, Inc. 


4726-48 Montrose Avenue, Chicago 41, Ill. 


New York * Newark + Boston + Pittsburgh * Chicago + Detroit + Cleveland + St. Louis 
Milwaukee + Kansas City,Mo. + Houston + Los Angeles 
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* San Francisco + Seattle 
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distilled water to oscillator tube 
and tank coils. Work coils pro- 
tected from burn-out by interlocked 
solenoid valve controlling cooling 
water. Includes synchronous timer 
with vernier heating cycle adjust- 
ment. Lindberg Engineering Co., 
Chicago, Il. 


AIR DRAW MUFFLE FURNACES, Pro- 


viding temperatures to 1250 F. For 
tempering or drawing of tool and 
die steels and other heating appli- 
cations. High-speed, direct-con- 
nected centrifugal fan located at 
rear of chamber is driven by shaft 
extending through rear wall of fur- 
nace. Baffles circulate air to give 
rapid and uniform heating. Hevi 
Duty Electric Co., Milwaukee, Wis. 


Maintenance 


BATTERY CHARGER. For industrial 


truck batteries. Will handle 200 
to 500 amp hr lead-acid batteries 
of 12, 15, 16 and 18 cells and 150 
to 450 amp hr nickel-iron batteries 
of 20, 24 and 30 cells. Consists 
of motor-generator set with no-load 
voltage control of 30 to 60 volts 
and voltage-drop control. Timer 
automatically discontinues charge 
after preset interval. Motor Gen- 
erator Corp., Hobart Brothers Af- 
filiate, Troy, O. 


Materials Handling 


PAPER ROLL CLAMP. Permits lift- 


truck handling of paper and news- 
print rolls to 50 in. diameter weigh- 
ing to 5500 lb. Hinged scoop in- 
serted under roll which is held by 
hydraulic clamping arm. Roll can 
be tilted from end to side position 
and raised to 230 in. Scoop allows 
load to roll into position when un- 
clamped. Towmotor Corp., Cleve- 
land, O. 


HAND OPERATED ELEVATOR TRUCK. 


Combines hydraulic elevator with 
four-wheel truck. Capacities: 500, 
2000, 4000, and 6000 Ib. Especially 
for handling bars, pipes, rods and 
metal sheet. Raises from .16 to 
48 in. in 80 sec. Lift may be 
stopped at any position within its 
32-in. travel; locks in position hy- 
draulically and mechanically. Over- 
all length, 11 ft without draw bar; 
overall width, 4 ft; width of cross 
arm, 48 in. Lange Co., Milwaukee, 
Wis. 


DIE UNLOADER. For loading and un- 


loading heavy dies. Capacity, 8900 
Ib at 25-in. load center; max lift 
height, 72 in. Load picked up on 
forks of lift truck, deposited on 
die table by extending hydraulical- 
ly-operated steel pusher plate. 
Chains hooked to pusher plate pull 
dies onto forks when loading dies. 
Towmotor Corp., Cleveland, O. 


LOAD-GRAB TRUCK. Hydraulically-con- 


trolled device squeezes load with 
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For fractional 


horsepower motors 


come to headquarters! 


PACKARD 
SUNLIGHT 


MOTORS 


Our entire motor-building facilities 
are devoted to the production of 
fractionals. Our entire motor-build- 
ing experience—experience which 
spans 33 years—has been in the frac- 


tional horsepower motor field. 


And so we feel we are entitled to 
designate our fractional-horsepower 
motor-building operations as “‘head- 
_ quarters”. . . and to write “special- 


ists’” after our name. 


If your fractional motor requirements 
call for quality in quantity, we will 
be glad to have our engineers con- 


sult with you. 


TRADE MARK 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


DRS FOR THIRTY-THREE YEARS 
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to describe HOOVER 


HOOVER 





AMERICA’S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 


212 


honed raceways. 


Although we have found no words in the diction- 
ary to adequately convey the true quality of Hoover 
Ball Bearings with honed raceways, the name 
HOOVER itself, stamped on each ball bearing, is 
your mark of assurance that it is America’s only 
bearing with honed raceways. We have used such 
phrases as... mirror-like smoothness... 
mechanical perfection . . . uniformity and exact- 
ness in precision . . . mechanical beauty . . . un- 
believably quiet . . . all of which fail to adequately 
describe the superior raceway that has been 
achieved through the exclusive Hoover method of 
mechanically honing raceways. Speaking better 
than any word, are the performance records of 
Hoover ball bearings in the quality products of 
thousands of American manufacturers. A request, 
on your letterhead, will bring you a copy of the 
Hoover Engineering Manual. 


Hoover Ball and Bearing Co. 
Ann Arbor, Michigan 








sufficient side pressure to allow 
lifting without pallet. Mounted on 
revolving apron attachment permit- 
ting turning of loads 190 degrees 
in one direction or 95 degrees in 
either direction. Special purpose 
arms permit handling bales, boxes, 
crates, cartons and drums, Ca- 
pacity, 1930 to 3280 lb, depending 
on length and type of arms used. 
Hyster Co., Portland, Oreg. 


HAND-OPERATED LiFT. Capacity, 1000 


lb. Has operating platform 24 by 
30 in., lowered height of 5% in., 
lifting height of 58 in., and overall 
height of 76 in. Planetary gear 
drive hoisting mechanism raises or 
lowers lifting carriage 1% in. with 
each revolution of crank. Caster 
mounted for moving. Lewis-Shep- 
ard Products ay Watertown, 
Mass. « - 
Manufacturing ¢? gon 


Die FILER. as oe 1%Z-in. shank 


files. Stroke length variable from 
3/16 to %-in. by setting double ec- 
centric. Spring-loaded *.reciprocat- 
ing mechanism automatically com- 
pensates fer wear. Neoprene bel- 
lows keeps filings out of recipro- 
cating shaft bearings. Graduated 
plate permits accurate setting of 
8% by 8%-in. table. Adjustable 
roller support backs up files. Pow- 
ered by 1/6 or 4-hp motor through 
belt drive. Benchmaster oat Co., 
Los Angeles, Calif. 


GRINDING MACHINE. Crush grinder 


for mass producing intricate con- 
tours in small metal parts: Wheel 
head moves vertically to;’contact 


‘work on table; indexing table then 


rises to preset’ stroke.*’ Work 
ground in single pass of wheel 
head. Work table stroke variable 
from 3 to 16 in. at.feed: rates to 
15 fpm. Will handle 160 parts per 
cycle with 25 cycles per hour. 
Thompson Grinder non Spring- 
field, O. 


AXLE CENTERING MACHINE. For cen- 


tering of new railroad axles “and 
renewing centers on either mount- 
ed or unmounted axles prior to 
turning operations. Consists of 2 
axle chucking units*and 2 sliding 
spindle heads mountéd’on bed. Spin- 
dles driven by 3-hp motors through 
worm gearing. Chiick jaws handle 
journals 4% to 6% in. diameters. 
Journals can be trued with ap- 
proximately  y,-in. of cut. 
Renewed centers immed to with- 
in 0.005-in. concentricity: with jour- 
nals. Niles Tool Works Co., Divi- 
sion of Lima-Hamilton One. Ham- 
ilton, O. 


BAND SAW. Electrically driven blade. 


Hydraulic. controls include raising 

and lowering: of cutting heads. Ca- 

pacity, 9 by 18 in.; clearance un- 
og * 
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SEALS. Felt seals—plain, laminated, 
or impregnated—retain grease and 
oil, are self-lubricating, and exclude 
dust, fumes, water, and mud. Used 
to seal bearings, housings, etc. 





TROPICALIZATION. Felt can be 
tropicalized to resist fungi, mildew, 
vermin, moths, moisture. Such fejt 
is a vitol part of many products 
going into tropic countries, giving 
lasting protection against destruc- 
tive rot and insect infestation. 


FELT, LIKE RADIO, 
HAS NO HORIZONS 
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It is @ material ” 
fulness. chic aa 


ion—wW icking 


ignals can be picked 


felt has infinite use 


of a million: uses, in home and actory, p 


_packing—gasketin 
“sealing oe n—polishing; 


hundreds of applications which 


engineers most vee 
f 
nk of engineer 
made by American - 
ntrolled engineering 
- for an 
tile applications. in P 
try felt contrib 


roducts in 
hinery. Consumer ¥ les, are better because 


felt’s uses are 
dy them and ask your- 
this material that is so 
dowed with so many different 


: can be en 
versatile becaus€ * jte on your letterhead for 


THE STORY OF FELT. 
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Rochester, Philadelphia, 


Los Angeles, Fo 


WICKS. Felt wicks—designed and 
engineered for controlled opera- 
tion, feed oil to bearings and re- 
mote friction points, or deliver other 
fluids where they are wanted. 





COATING. Coatings such as natural 
rubber, synthetic elastomers, or 
vinyl resins can be applied to felt, 
producing an impervious surface or 
adhesive backing for quick easy ap- 
plication. Either heat or pressure 
sensitive backings may be employed. 
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VIBRATION. Felt vibration mount- 
ings, placed gwnder machines or 
other equipment, are effective in 
dampening shock or absorbing ° “p 
to 80% of the vibration. 


ot @ 


PACKING. Vistex is a rubber-im- 
pregnated felt-base packing and 
sealing material in several different 
types. TCR Vistex is highly resistant, 
for example, to tricresyl phosphate, 
and is recommended for hydraulic 
systems using that special fluid. 


NOTE TO DESIGNERS 


No matter what the project may be 
on your boards, the chances are that 
felt can help you make it better or 
more economically. Remember, felt 
is an engineering material which can 
be specified exactly. Send fer illus- 
trative samples and technical data 
sheets published and distributed by 
American Felt Company. 














FLAME PROOFING. Felt for aircraft, 
theatrical and other mechanical or 
decorative applications is flame 
proofed so that it will not support 
combustion or propagate flame. 





SOUND ABSORPTION. Special “K” 
felt, widely used in airplanes, the- 

aters, and elsewhere, absorbs 
sounds, reduces noise transmission 
or improves acoustics, This felt also 
provides thermal insulation and is 
safe because it is flame resistant. 
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CERTIFIED 


ears 


FOR ALL FRACTIONAL 
HORSE POWER PURPOSES 


OUR SPECIAL EQUIPMENT MAKES PRECISION PRO- 


DUCTION IN VOLUME A 


REAL ECONOMY. CON- 


SULT OUR GEAR EXPERTS ON YOUR NEXT PROBLEM. 


Rk pet 


lies tion 


’ STERLING, ILLINOIS 








EAGLE TIMERS 





MICROMETER 
DIAL 


Provides exceptional tim- 
ing accuracy where a cir- 
cuit is to close or open 
with a time delay. Tim- 
ing adjustable over wide 
range. 





MICROFLEX 
TIMER 


MULTIPLE 
CIRCUIT 
—ADJUSTABLE 


Use where several cir- 
cuits are to close in a 
predetermined sequence. 
Time of closing and 
opening each circuit is 


adjustable. 





MULTIFLEX 
TIMER 


Write for catalog Bulletin 
291 of send details 
of your control problems to 
Eagle for recommendations. 
Consult Eagle representa- 
tives located in the prin- 
cipal cities. 
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FOR CONTROLLING 
INDUSTRIAL 
PROCESSES 


REPEAT CYCLE 


Use where ON-OFF 
operation is contin- 
vously repeated. 
The ON time and 
OFF time are each 
adjustable on the 
dial. 


COUNTER 


Use for limiting a 
Precess to an exact 
number of opera- 
tions. The counter 
contact opens after 
1 to 400 electrical 
impulses as selected 
on dial. Automatic 
spring reset. 




















MICROFLEX 
COUNTER 
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der saw blade, 20 in. Vise swivels 
45 degrees in either direction. W. 
F. Wells and Sons, Three Rivers, 
Mich. 


ARC WELDER. Stationary and port- 


able heavy-duty models for pipe- 
line work, construction jobs, etc. 
Ratings, 300 and 400 amp. Includes 
d-c, 40-volt, variable-voltage, self- 
excited generator. Generator driven 
by V-belts from 6-cylinder indus- 
trial engine. Dimensions: length, 
76 in.; width, 28 in.; height, 49 in. 
Air Reduction Sales Co, New 
York, N. Y. 


DRILLING MACHINE. Vertical continu- 


ous model uses change gears to 
govern cycling time and spindle 
speeds. For reaming 2 sizes of in- 
take and exhaust valve guides. In- 
cludes eight 20-station automatic 
indexing type fixtures mounted on 
8-spindle vertical driller. Parts 
loaded by hand, ejected automati- 
cally. Production rate, 2520 pieces 
per hour. Davis & Thompson Co., 
Milwaukee, Wis. 


THREADING AND TRIMMING MACHINE. 


Will also bead, knurl or curl such 
items as cans, flashlights, bottle 
caps, etc. Handles products made 
of material to 4-in. thick. Powered 
by 2-hp, 900-rpm motor through 
V-belt drive. V & O Press Co., Div. 
Rockwell Mfg. Co., Hudson, WNW. Y. 


DRAWING PRESS. High-speed, triple- 


action model for stamping roofs of 
automobile bodies. Unit weighs 
over 600 tons with dies. Handles 
dies up to 200 in. long, draws to 
24 in. deep. Drawing speed, 70 
fpm; operating speed, 6 strokes 
per minute. Operating speed rep- 
resents 75 per cent production in- 
crease over previous models of 
same capacity. Plunger slide is in 
bed and travels upward when mak- 
ing drav’, permitting stampings to 
come out of die right side up. 
Lima-Hamilton Corp., Detroit, 
Mich. 


SMALL PUNCH PRESS. Capacity, 1 ton. 


For light punching, shearing, stak- 
ing, riveting, forming, coining, etc. 
Has max stroke of %-in. with 
%-in. hole in ram. Approximately 
290 strokes per minute with 1725 
rpm, %4-hp motor. Employs single- 
trip safety mechanism, or ram can 
be made to repeat. Dimensions: 
height, 17% in.; die space to bol- 
st-: plate with ram up, 3% in.; 
throat depth, 2% in. Weight, less 
motor, 65 Ib. Benchmaster Mfg. 
Co., Los Angeles, Calif. 


PORTABLE SPOT WELDER. Welds met- 


als to combined thickness of \%- 
in. Weight, 144% Ib. Dimensions: 
length, 17% in.; width, 3 in.; 
height, 8% in.; depth of throat, 
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For Compactness In Machine Design 
Use Diamond Roller Chain Drives 








Gain These 
Added 
Advantages 
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There is practically no 

limit to Diamond Roller Chain applications. 

Those responsible for machinery and equipment develop- 
ment find more and more ways to improve design and 
simplify manufacture while assuring better performance 
through the use of Diamond Chains. 


Because center distances present no problem, shafts 





may be located where most logical from manufacturing 
and operation standpoint. 





There is no slipping regardless of speed, load or dis- 
tance between shafts. Friction is not a factor—therefore 
speed ratios are maintained and bearing pressures min- 
imized. A handy guide to chain selection,—new Catalog 
649 will be mailed on request. 


DIAMOND CHAIN COMPANY, Inc., Dept. 435, 402 
Kentucky Avenue, Indianapolis 7, Indiana. Offices and 
Distributors in All Principal Cities. 
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THERE'S A RIGHT LOCK NUT FOR 
YOUR JOB! 


Chances are four out of five it’s An-cor-lox. 





special applications. Send today for 
our descriptive folder or free standard 
samples to fit your particular need:. 


Get the right lock nut! We strongly 
urge a careful testing and will be 
glad to have our engineers check 


An-cor- Joy 


TRADE MARK REGISTEREO 


LAMINATED SHIM CO. Inc., An-cor-lox Division, 1211 Union St., Glenbrook, Conn. 


AN-COR-LOX NUTS + SHIMS +- SHIM STOCK + STAMPINGS 








Make our plant 
your gear 
department — 






Heavy pitch 
gears for con- 
struction equip- 
ment. 











You can very frequently obtain quality gears and gear assemblies at a 
saving over present cost. 

Our facilities include the most modern gear cutting machines of all 
types and many specialized machines arranged in batteries for volume 
precision production. 

Expert engineering service is available to our customers for planning 
production on an efficient and economical basis. Write for a copy of 
Amgears Case Histories that illustrate 
the value of our engineering service. 
For Purchasing Agents and Produc- 
tion Officials — Delivery Date 
Calculator free on request. 


*“AMGEARS, INC. 6633 w. 6sth st. 


Chicago 38, Ill. Phone—Portsmouth 7-2100 

















*AM~—Accurately Made 
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WELDER. Rated capacity, 





7% in. Operates from 115-volt, 60- 
cycle, 25-amp current outlet. Fit- 
ted with 3 current taps. Welderon 
Co., Providence, R. I. 

250 amp. 
For job shop and industrial weld- 
ing. Uses electrodes from ;; to \- 
in. diameter. Arc booster adjusts 
welder to start arc automatically 
when electrode touches metal, giv- 
ing arc extra current to secure 
initial penetration. Unit enclosed in 
pressed steel case 25 in. high. No 
moving coils or leads in windings. 
Unit equipped with wheels for 
portability. Lincoln Electric Co., 
Cleveland, O. 


TAPPING UNIT. Air operated. Rotor 


shifts for full length of stroke. 
Double-acting air cylinder con- 
trolled by built-in 4-way air valve 
to actuate rotor. Reversal obtained 
through secondary air cylinder. 
Depth control held within 0.001-in. 
Units operate in any position and 
at any angle. Black Drill Co., Div. 
of Black Industries, Cleveland, O. 


ROTARY PNEUMATIC TOOL. For driving 


Screwsticks. Pneumatic rotor is of 
one piece construction, ball and 
roller bearing mounted. Clutch 
gear is of permanently engaged 
type with feeding pawls made of 
tempered spring steel. Weight, 1% 
lb; overall length, 6% in. Inde- 
pendent Pneumatic Tool Co., Au- 
rora, Ill. 


ROTARY GEAR FINISHER. High-pro- 


duction, crossed-axis model for fin- 
ishing heavy-duty gears. Two mod- 
els handle spur or helical gears 
and involute splines from zero to 
18 or zero to 24 in. diameter and 
to 15-in. face width. After setup, 
machine operation is automatic 
with exception of loading. Gears 
shaved by any of 3 methods: un- 
derpass, transverse, or traverpass. 
Can curve-shave or crown either 
wide-face or narrow gears. Auto- 
matic rapid-approach feed and au- 
tomatic in and return feeds~ in- 
cluded. Michigan Tool Co., De- 
troit, Mich. 


CRANKSHAFT FINISHER. For 5 drilling 


and 2 milling operations on refrig- 
erator crankshafts. Progressively 
drills 2 deep oil holes, one in 3 
stations and the other in six sta- 
tions. Handles 145 pieces per hour 
with unskilled operator. All op- 
erations except loading and unload- 
ing performed automatically. The 
Cross Co., Detroit, Mich. 


PORTABLE SPOT WELDER. Weight, 23% 


Ib. For intermittent-duty spot weld- 
ing of stainless and mild steel to 
%-in. combined thickness. Oper- 
ates on 220-volt, 50/60-cycle, single- 
phase power. Alternate tongs 
available with tips set at 90 or 45 
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plus 


AFTER LONG SERVICE 
ANY BEARING MUST 

BE PURGED 

Worn-out grease in a bearing 
must eventually be replaced 
with new lubricant to insure 
longest motor life. 


- 


ORDINARY BEARING 

No way is provided for thor- 
oughly flushing grease from 
dead end behind bearing. 


- 


U.S. LUBRIFLUSH BEARING 
Provides thorough flushing 
without disturbing bearing. 
New lubricant is forced be- 
hind and through bearing, 
purging old, worn-out grease. 
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COMPARISONS OF 
SEALED BEARINGS 


1949 


FOR NORMAL LIFE 





FOR LONGEST LIFE 





To get the greatest endurance from a motor, positive lubrication is 
essential. U. S. Motors offer the unsurpassed combination of self-lubri- 
cation and Lubriflush at no extra cost. Years of extra service without 
re-lubrication can be expected. Then if you desire to eventually 
re-lubricate, it can be quickly and easily accomplished. You don’t have 
to disassemble the motor to re-lubricate. You simply remove drain and 
apply a grease gun while the motor operates. There’s no guesswork. 


ELIMINATE MOTOR HAZARDS AT NO EXTRA COST 
You pay no more for U. S. Motors with Lubriflush than for ordinary 
motors. So why not gain the advantages of self-lubrication plus Lubri- 
flush? Remember —bearing failure is costly. It may delay your produc- 
tion. Avoid bearing replacement by Lubriflushing. Your motor will 
deliver years of extra life. 


NEW BULLETIN presents 15 types 
of latest design U. S. MOTORS 


Mail Coupon for interesting Bulletin featuring U. S. 
Motors in natural color and showing Varidrive, Syncro- 
gear, Unimount, Totally-Enclosed and Verticlosed Motors. 











U.S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. - Milford, Conn. 
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CONSTANT 
POWER 
ZONE 











DIAMOND G 


SPRING LOCK 
WASHERS © 


Assure Longer 
Lasting Assemblies 


The life of the assembly is usually 
determined by the length of the 
Power Zone of the fastening de- 
vice. Diamond G Spring Lock 
Washers have been designed, 
developed and torture-tested to 
provide the maximum Constant 
Power Zone . . . longer positive 
holding power. 

WASHER FOR EVERY NEED 


Whatever your needs in spring 
lock washers, there's a Diamond 
G to answer it—high carbon steel, 
bronze, aluminum, stainless steel 
and monel metal spring lock 
washers finished or plated with 
cadmium, nickel, brass, copper or 
other finishes . . . plus the new 
Diamond G Aluminum Spring Lock 
Washer that combines lightness 
of aluminum with the strength and 
durability of steel. 











Garrett also manufacturers a 
complete line of fiat washers, 
spring washers, springs, stamp- 
ings, hose clamps, snap and re- 
tainer rings. 


Write for your free 
copy of the technical 
booklet “Small Parts 
For Better Produc- 
tion.” 





DIAMOND G PRODUCTS 
Manufactured by 


GEORGE K. GARRETT CO., INC. 
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degree angles as well as telescopic 
style tongs giving larger tnroat 
depth. National Cylinder Gas Co., 
Chicago, Iil. 

WELDER. Low cost model rated 200 
amp at 30 volt on 50 per cent. 
duty cycle. Current range, 40 to 
250 amp at operating speed of 
3450 rpm. Unit dimensions; 26% 
in. long, 18 in. wide, 25 in. high. 
Weight, 340 Ib. Has 5 ranges of 
welding current and 100 steps of 
voltage-ampere adjustment in each 
range for total of 500 combina- 
tions of open-circuit voltage and 
welding current. Generator is 
modified multirange type with 4 
laminated main poles and 4 re- 
movable interpoles. Motor is squir- 
rel cage induction type. Hobart 
Brothers Co., Troy, O. 

PUNCH PRESS. Can be inclined up to 
36 degrees. Dimensions: bolster 
plate, 32 by 34 in.; ram face, 14 
by 18 in.; die space, 14 in. stand- 
ard and 18 in. max. Handles work 
to 16% in. deep at 45 pieces per 
minute in either vertical or tilted 
position. Tilted position allows 
work to drop away without use of 
ejector. Tripping device protects 
operator in event of spring break- 
age. Johnson Machine & Press 
Corp., Elkhart, Ind. 

STUD WELDER. Single gun, capacitor- 
operated, self-timed machine han- 
dling tip studs to \%-in. diameter. 
Necessary hammer blow follows 
main current discharge and causes 
parts to weld. Arc time of 1 mil- 
second allows use of high cur- 
rents, permits welding on thin met- 
al, and reduces distortion of work. 
Welding pressure mechanical or 
pneumatic. Operates on 110, 220 
or 440-volt, single-phase current. 
Graham Manufacturing Corp., 
Ferndale, Mich. 


Woodworking 


PORTABLE SANDER. Electric-powered 
hand model gives straight-line 
sanding motion that does not cross 
grain. Abrasive holder permits at- 
taching several sheets at same 
loading. Designed for 1 or 2-hand 
operation, unit can also be used 
for rubbing and polishing. Detroit 
Surfacing Machine Co., Detroit, 
Mich. 

ROUTER. For small shop or hobby 
work; especially for relief work, 
shaping edges of all types and 
routing contoured cut-out work. 
Detachable motor has shaft speed 
of 18,000 rpm. Micrometer depth 
adjustment can be set from zero 
to 1 in. Chuck capacity, %-in. 
adaptable to 1/16, % and 3/16-in. 
Shaft size, 7/16-in. at chuck end. 
Weight, 6% Ib; max height, 8 in.; 
base diameter, 5% in. Porter-Cable 
Machine Co., Syracuse, N. Y. 





Just Off the Press 


PRODUCTION 
PROCESSES 


... Their Influénce on Design 
by Roger W. Bolz 
Associate Editor, Machine Design 
568 pages * 61 x 10 inches * 652 illustrations 


Design engineers! Here's a new working 
tool that you will want to keep right at your 
fingertips. This new book is your answer to 
the problem of how to design specifically for 
production. It is packed from cover to cover 
with facts and figures on 36 different produc- 
tion processes. It gives the character, scope, 
capabilities and limitations of each process. 
It thoroughly covers all the different design 
factors involved in Metal Removal, Forming, 
Working, Forging, and Deposition. And it 
gives down-to-earth data on such factors as 
how to select materials . . . the surface finishes 
produced by various processes . . . and the 
practical tolerances which can be held while 
using various processes. 

Written by an acknowledged authority in 
the field, this book puts design on a rational 
basis. It will help you save money by avoid- 
ing costly design errors before production 
begins. It will show you how the parts you 
design are actually produced, it will acquaint 
you with the different production processes and 
show you the pitfalls to avoid when designing 
for these processes. 


COMPLETELY NEW 


This new book by Roger W. Bolz is based 
upon the series of articles which appeared in 
Machine Design Magazine up to September, 
1948. Every chapter has been entirely re- 
written, expanded and revised to include all 
the pertinent factors not possible to cover in a 
magazine article: New chapters which have 
been added contain completely new introduc- 
tory material on designing for production, rules 
to be followed generally, and examples of sav- 
ings possible by designing for a specific process. 
This book should be in the technical library of 
every design engineer. Use the convenient 
coupon to order your copy today! 


FREE TEN DAYS TRIAL 


Decide for yourself what a useful book this 
can be to you. Just fill in the coupon below. 
it will bring you a copy of PRODUCTION 
PROCESSES by return mail. Examine the book 
FREE for ten days—at the end of that time 
send us your check for $10.—plus a few cents 
for postage—or return the book absolutely with- 
out obligation. Just fill in and mail the coupon 


THE PENTON PUBLISHING COMPANY, 


Book 

1213 West Third St., Cleveland 13, Ohio 

Send me a copy of “‘PRODUCTION PROCESSES” by 
Roger Bolz. ? 


On ten days trial for free examination, following 
which | will either pay for the book at $10, plus 
postage, or return it good condition. 


in 
Remittance enclosed* in which case the book will 


RE eS aa ie Wi :... 
von aay. EOE Oe ee 
WE SER ARES Ra ici 
OW AA. cic ZONE... .STATE..... 
"On orders for d in Ohio add 30c to 
cover state sales “_ = 
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“FIXED” 


“FLOATS” 


ee The Greatest Little Act in Hydraulics 


Yes, sir, ““Fixed”’ and “‘Floats” are the famous 
“PL”’* twins, Pesco’s exclusive hydraulic 
pump act that provides volumetric efficiencies 
up to 97% ... torque efficiencies up to 90% 
. and assures these efficiencies over a 
longer service life. 
“Fixed” is an old-timer at this kind of an 
act. But it’s “Floats” that really wows ’em. 


x 
“PRESSURE LOADING... 


How it works 


The schematic illustration at right shows the three principal parts of a gear- 
type hydraulic pump. They are the bearings (“A” played by “Fixed” and 
“C” played by “Floats”) and the gear (“‘B’’). Bearing “‘A” is fixed. Bearing 
“C” floats. By means of the “Pressure Loading” principle, pressure from the 
discharge of the pump is transmitted through a “Pressure Loading” passage 
and is exerted against the rear of the “floating” bearing. This force is counter- 
balanced by pressure developed within the gear cavity so that the thrust of the 
bearing against the gears is just enough to accomplish its purpose. 


ONLY PESCO PUMPS ARE “PRESSURE LOADED” 


“Pressure Loading’ may be the answer to more efficient, economical 
operation of your product. Why not get the full story today. Write for booklet 
“Pressure Loading by Pesco”. No obligation, of course! 


He’s the one that automatically holds end 
clearance to a thin film of oil, making possible 
maximum torque and operating efficiencies 
under all operating conditions. Together, 
“Fixed”’ and “Floats”? make possible Pesco’s 
patented ‘Pressure Loading’ principle of 
construction for gear-type hydraulic pumps. 
Here’s their act: 






G/n, PRODUCTS DIVISION 


BORG-WARNER CORPORATION 








MACHINE DESIGN—November, 1949 


219 





K-1207-16 


Cone-type check valves illustrated have an operating pressure up to 1500 
PSI with a burst pressure of 3750 PSI. Excellent for use with hydraulic 
fluids, gasolines, oils, water, and acids non-corrosive to aluminum. 


Metal-to-metal seats are best 
suited for high pressures, extreme 
temperatures, and corrosive fluids. 








KOHLER CHECK VALVES 


for long service life 


The complete line of Kohler Precision 
Parts includes check valves for all air- 
craft, industrial and automotive in- 
stallations. Leading manufacturers 
specify Kohler valves for lines using 
hydraulic fluids, gasolines, lubricating 
oils, aromatic fluids, air, vacuum, 
water, acids, chemicals, etc.—and re- 
quiring a pressure regulating valve, 
pressure relief valve, vacuum breaker, 
restrictor check, check valves with high 
or low opening pressures or check valves 
for special applications. 

All major types, cone, soft 
seat, and swing checks, have 
been developed to meet rigid 





KOHLER CO., Dept. 18-J, Kohler, Wisconsin 
Please send your new Catalog to: 











KOHLER os 


service requirements. The superiority 
of Kohler designs and precision man- 
ufacturing processes have been dem- 
onstrated by valves in actual use. 
Kohler valves have quick opening and 
positive closing without poppet chat- 
ter or leakage. When they are open, 
free flow is maintained with minimum 
pressure drop. 

Kohler engineers will gladly cooper- 
ate in developing precision parts for 
your special requirements. Write for 
our new catalog, showing the full line 
of Kohler Precision Parts, with speci- 
fications, engineering data and useful 
information. 


KOHLER 


QUIPMENT 
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eventing END BEARING 
OF GEAR TEETH... 











@ reduces gear noise 






ue 
and Prolongs Service life 


Conventia gear teeth (spur or helical) can 
be expe@#d to behave as they should theo- 












reticallyMly on the drafting board. When they 
are ma@™ of steel and assembled in a power 
unit, it Hfja rare accident when bearing is uni- 


form a¢ 
teeth. | 
trated 
where i 


ss the entire faces of any two mating 
early every case bearing is concen- 
one end of the tooth or the other 
s most vulnerable to failure. 



























The rem@ly is the Elliptoid Tooth Form, engi- 
neered dad produced by Red Ring engineers 
12 years Qgo. The Elliptoid Tooth Form posi- 
tively prevagts end bearing as demonstrated 
by actual exp@jence in hundreds of applications. 








One nationally n manufacturer of truck 
and tractors receivé squent complaiz: 
gear tooth failures unti ip- 
toid Tooth Form. Since then such complaints 
have practically vanished. Elliptoid transmission 
gears tested by this manufacturer for 125 hours 
under a load of 140 foot pounds and then for 
rn additional 125 hours at 180 foot pounds 
showed no harmful effects. 


Another top ranking tractor manufacturer says 
the service life of his Elliptoid gears is 30 times 
greater than that of previous conventional gears. 
Elliptoid gears are produced on Red Ring Gear 
Shaving Machines. 


Send for descriptive literature. 


SPUR AND HELICAL 
EAR. SPECIALISTS 


ORIGINATORS OF ROTARY SHAVING 


NATIONAL BROACH AND MACHINE CO. 


$600 sTt JEAN . ‘ . ; ; . aa me) 3 MICHIGAN 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Pick the Rectifier 


fo fit your need 








Each of thes 
e three : 
vaitane sslediid Sopp metallic rectifiers, copper oxide, low e 
own characteristics which make its A selenium, and high- 
er rectifier for a : 
particular 


application. As th 
° e best choice d 
some general characteristi epends on the desired appli 
acteristics: ired application char isti 
: acteristics, her 
e are 





a 
‘ 











Characteristics 


Copper Oxide 

Always formed blocking layer 

Heavy overload, voltage and current, 
of short duration 

High efficiency at high current d 

Stabilized “aging” after few months 


Continuous service 


ensities 


Long life 


a os 








| 


» 
yt 


Low-voltage Selenium 
Generally offers the best compromise 
between the features of high-voltage 


selenium and stability of efficiency of 


copper oxide. 


Application 


Blocking relays in control circuits 


Circuit breaker 
Plating equipment 
Exciter circuits 
Relay power supply 
Battery chargers 








Cathodic protection 
Magnetic separators 
Battery eliminators 
Elevator controls 


























High-voltage Selenium 
Smaller in size per volt over 12 
Light weight 

High voltage, low current 


Suitable for economical intermittent 
service over 12 volts 





SS —_—_ 


Calculating machines 
Aircraft 

Arc suppressor 

Coin machines 

















To fully meet 
your needs 
problem, bring it to we cig Electric makes all three t 
play no favorites, we will give y St P - If you have a rectifier 
an impartial recomm 
enda- 


tion. Contact 
your local G-E A 
Co., Schenectady 5, N. Y. pparatus Agent, or write Apparatus Dept., Ge: 
o de ept., neral Electri 
ic 


GENERAL @@ ELECTRIC 


456-17 
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Cundyweld... 
your best call tor tubing 


Like to get a line on better design, faster production, 
lower costs or higher quality in your tubular applica- 
tions? 


Put in a call for Bundyweld* Tubing! 























Double-walled from a single strip, bonded through- 
out, Bundyweld is lightweight, ductile . . . leakproof, 
too ... and can be bent without fear of collapsing or 
weakening structurally. Held to close tolerances, it can 
be easily machined or fabricated ... cuts production 
time, lowers production expense. 


Manufacturers in many fields . . . automobile, ma- 
chine tool, range, television, radiant heating, refrigera- 
tion, tubular toys—to mention only a few ... are 
ringing in on the advantages of low-cost Bundyweld 
Tubing. 


Chances are, your design, structural or functional 
problem can be solved by this miracle tubing of 
industry, even though you may not seem to need a 
tubing at all. Why not give it a try? Contact your 
near-by Bundy representative among those listed 
below, or write direct to: Bundy Tubing Company, 
Detroit 14, Michigan. 


BUNDY TUBING 


ENGINEERED TO YOUR EXPECTATIONS 


© REG. U.S. PAT. OFF. ® 















| 
To oer 
gases, 
WHY BUNDYWELD IS BETTER TUBING fs 
~ Bundyweld Tub- ———> Thisstripiscon- = =, >\ Next, a heating Bundyweld 
ie 1 ing, made bya (| 2 tinuously rolled bel 4 3 process fuses 4 comes in stand- 
patented process, is Pe se twice laterally into 0% bonding to ard sizes, up to 59” 


entirely different from any other tubular form. Walls of uniform basic metal. Cooled, the double O.D., in steel (copper or tin 
tubing. It starts as a single strip thickness and concentricity are walls have become a strong coated), Monel or nickel. For 
of basic metal, coated with - assured by close-tolerance, ~ ductile tube, free from scale, - tubing of other sizes or metals, 
a bonding metal. cold-rolled strip. held to close dimensions. call or write Bundy. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 
Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. * Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg. 
Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place * Elizabeth, New Jersey: A. B. Murray Co., Inc., Post 
Penn.: Rutan & Co., 404 Architects Bldg. ¢ San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. © Seattle 4, Wash.: Eagle Metals Co., 
3628 E. Marginal Way * Toronto 5, Ontarie, Canada: Alloy Metal Sales, Ltd., 881 Bay St. 
BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY DISTRIBUTORS OF NICKEL AND NICKEL ALLOYS IN PRINCIPAL CITIES. 
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It's Versatile... 


takes whatever 









drive is 


handiest 


Meet the “any-drive’” pump—the new 
Worthington CN many-purpose Centrifu- 
gal that can be driven by the most con- 
venient means available. 

It’s another general utility pump like 
the famous Monobloc—but without the 
motor. The liquid end is mounted on a 
frame, from which the shaft extends to be 
coupled to a motor, fitted with V-belt 
sheave, or what have you. In an emer- 
gency, you can quickly shift to another 
type of drive. 

It’s rugged—designed for overhung pul- 
ley-drive—rigid shaft maintains perfect 
alignment of pump parts. It’s flexible— 
use interchangeably either packed stuffing 
box or mechanical seal. 


More Pumps ‘‘Across the Board’’ 


Worthington makes all types, all sizes of 
standard pumps. When you reach the point 
of specifying a pump for your equipment, re- 
member that no company offers more pumps 
—no company offers more value in pumps— 
than Worthington. Send coupon for free bul- 


WORTHINGTON Se Remeron eee der 


——_— ——_ Ge SSS 
SSS & . | RS 75 
SSSI. IMWOe 


Ul 









Worthington CN Centrifugal 
Pump—its short oversize 
shaft means better service, 
longer life. 


eg 










a Worthington Pump and Machinery Corp. a 

WORTHINGTON PUMP AND MACHINERY CORPORATION £ Pump and Compressor Merchandising Div. a 
PUMP AND COMPRESSOR MERCHANDISING DIVISION B Harrison, N. J. Dept. PCAgID «sd 
HARRISON, NEW JERSEY EC Send latest bulletin on Worthington ; 

§ Centrifugal Pumps. Any other (type)........ " 

he Good a (ght Aand of Vudustr : eC Up CS. See ' 
, i COMPANY... sesscceseeseses bo ccevscere a 

POWER TRANSMISSION: sheaves, V-belts, variable speed drives & °s 
PUMPS: centrifugal, power, rotary, steam : Address... . : 

am ¢ 0 wearer , ole d i eeereeeeeeee eeeeeeeeee Aas 
Lessee eeneeneewnnd 
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New, Flame Hardening Equipment with a 
capacity of from 4” to 18” in diameter and up to 
20 feet in length makes it possible for you to 
realize the same advantages and economies of 
flame hardening your heavy forgings as was 
formerly possible only with smaller pieces. 


Flame Hardening produces a uniform surface 
hardness to a depth of 14 to 34 inch as required, 
leaving the core of your forgings unaffected. 
This means that previous to flame hardening 
the forging may be treated to give the best 
physical core characteristics for its intended 
use. The flame hardening process is adaptable 
to all or a part of the surface, permitting the 
economy of hardening only the necessary areas. 








YOU CAN HAVE YOUR 

HEAVY FORGINGS FLAME 

HARDENED AT NATIONAL 
FORGE 


In some cases carbon steel may be substituted 
for more costly alloy steels with better end re- 
sults. The finest steel, electric steel, made at 
National Forge is forged and rough machined 
by experts, heat treated and flame hardened 
under strict laboratory control and finish ma- 
chined to your exact specifications. The entire 
procedure of making the forging and flame 
hardening is under one responsibility. 


We would like to talk over your forging needs 
with you and explain the benefits and econo- 
mies of the Flame Hardening process and its 
possible applications to your needs. Why not 
get in touch with us now on this new Flame 
Hardening application? 


@_ —_Thenal Forge 


AND ORDNANCE COMPANY 


STEEL MAKERS * FORGESMITHS 
HEAT TREATERS + MACHINISTS 
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Irvine, Warren County, Pennsylvania 
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UE to inadequate lubrication, the big 21” x 6" 

eccentric bearings on the shaker screens at a 

West Virginia tipple usually wore out in less than 

90 days. The company switched from grease cups 

to grease guns, and then resorted to oil with 

various types of reservoirs. Still they couldn’t get 
adequate lubrica- 
tion. The maxi- 


mum bearing life Faryal eliminates one oiler per shift, 


obtainable was 

only 3to4 months. 

Bearings had to be sent away for rebabbitting at 
$200 each. Even after the company equipped its 
own shop to do the work, rebabbitting expense 
was $75 per bearing. 


Then a Farval Centralized Lubricating System 
was installed. Serving 25 points, it has been in 
continuous operation, 24 hours a day, for 4% 
years. Only one eccentric has been replaced and 
that was a badly worn bearing which went out a 
short time after Farval was installed. 


Even more impressive dollar-wise is the reduc- 
tion in labor. It used to be necessary to employ 
two hand oilers per shift. Now one man easily 
does all the lubrication work, with a consequent 
saving of $34 per 24-hour day—over $10,000 a 
year. 


Farval centralized lubricating systems have 
been serving the coal industry for more than 
19 years. Farval is the original Dualine system of 
centralized lubrication. The Farval valve has only 
2 moving parts—is simple, sure and foolproof, 
without springs, ball-checks or pinhole ports to 
cause trouble. Through its wide valve ports and 
full hydraulic operation, Farval delivers a measured 
charge of grease or oil to each bearing, with an 
indicator at every bearing to show that each 
valve has functioned. 

For a full description, write for Bulletin No. 25. 
The Farval Corporation, 3265 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, 
Industrial Worm Gearing. 
In Canada: Peacock Brothers Limited. 


ARAL 
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saves $34 a day 
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FARVAL—Studies in 


Centralized Lubrication 
No. 96 
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To prove to your own satisfaction that you can save money 
today by using Carpenter Stainless Tubing, drop us a line 
and put our experience to work on your jobs. 
This useful Stainless Tubing file is yours for the asking. 


A note on your company letterhead 
will bring you this 12-page file of engineering data. 





The Carpenter Steel Company, Alloy Tube Division, 
115 Springfield Road, Union, N. J. 
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FOR JOBS THAT CALL FOR 


. 


TOP PERFORMANCE 














HERE ARE TWO NEW 


Kedmond MicroMorors 





Here’s a low cost, skeleton-type Micro- 
motor that is a rugged performer. This 
2-pole offset unit is ideal for use in 
small room heaters, fans, animated 
displays, and other applications calling 
for light weight, low power motors. 
Features include air gap concentricity, 
sturdy bearing brackets, oil reservoirs 
packed with felt, and highest quality 
enameled windings. Two holes in field 
laminations facilitate mounting. Built in 
sizes up to 1/100th horsepower. 





GEARHEAD MicroMoror 


This sturdy, quiet-running gearhead 
unit is for applications requiring un- 
usual r.p.m. specifications. Output 
selections are almost without limit 
down to 2 r.p.m. It is powered by a 
dependable Redmoee 2-pole éffeet 
Micromotor with a single bearing lu- 
bricated from the gear box. Brake device 
can be supplied if required. Four mount- 
ing holes are provided horizontal to 
shaft on front surface and four vertical 
to shaft on base surface. 


OVER 150 
cdmond. COMPANY, INC. Ger STANDARD MODELS 


OWOSSO, MICHIGAN ahh 25 
Ne fan iis ea 


Offices in New York, Chicago, Los Angeles, Dallas ® 





Expanded Facilities * Prompt Deliveries * Service before and beyond the sale 
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Series D Wayne water piitip uses machined shoulders to position bear- 
ings on shaft. 2 mA orc. rings hold bearings in housing. Locknut holds 





screw-type stuffing box that requires periodic tighten'ng. 


Redesign with Truare Rings helps save $5.70 per 
unit for Wayne Home Equipment Company, Inc., Fort 
Wayne, Ind. It gives them a more compact product, 
eliminates a separate bearing pedestal and a skilled- 
labor grinding operation. It facilitates use of mainte- 
nance-free mechanical seal instead of old type 
stuffing box. 

Redesign with Truarc Rings and you too will cut 
costs. Wherever you use machined shoulders, nuis, 
bolts, snap rings, cotter pins, there’s a Truarc Ring 
that does a better job of holding parts together. 

Truarc Rings are precision engineered. Quick and 
easy to assemble, disassemble. Always circular to 
give a never-failing grip. They can be used over and 
over again. 

Find out what Truarc Rings can do for you. Send 
your blueprints to Waldes Truarc engineers for indi- 
vidual attention, without obligation. 








WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC RETAINING RINGS ARE PROTECTED BY U. S. PATS. 2,302,946; 2,026,454; 2,416,852 AND OTHER PATS. PEND. 






=y_TRUARC 


>/ WALDES 








REG. U.S. PAT. OFF 
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New design uses 4 Truarc Inverted rings (2 external, 2 internal) to posi- 
to. shaft, retain bearings. Inverted rings provide shoulders of uniform 


section 





height. 1 Standard ring secures maint free mechanical seal. 








REDESIGN WITH 5 TRUARC RINGS 
GIVES THESE BIG SAVINGS 


® Cuts length 5'/ inches 

© Cuts total labor 15.3% 

® Eliminates skilled-labor 
grinding operation 

© Saves 38.3% materials 

© Allows use of stock-size 
shaft, smaller bearings 

® Eliminates separate 
bearing pedestal 


rorat unit savine ... *5.70 
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Waldes Kohinoor, Inc., 47-16 Austel Place 
Long Island City 1, N. Y. 


Please send 28-page Data Book on Waldes Trvarc 
Retaining Rings. 


MD-111 
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From a letter of 

Oak Mfg. Co. on cabinets 
MOLDED by RICHARDSON | 
for their new 45 R.P.M. ' 


automatic record changer 





RICHARDSON MOLDING SERVICES 





CLEVELAND + 
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This sturdy record changer cabinet, 
molded by Richardson for Oak Mfg. 
Co., is only one of thousands of parts 
Richardson has molded efficiently, eco- 
nomically and on time for scores of 
manufacturers. 

These cabinets come from the molds 
with a smooth, attractive finish that 
makes further finishing operations un- 
necessary. 

Richardson experience in molding 


INSUROK 


by RICHARDSON 


DETROIT + 


GENERAL OFFICES: LOCKLAND. OHIO 


Sales Headquarters: MELROSE PARK, ILLINOIS 


INDIANAPOLIS = MILWAUKEE + NEW SRUNSWICK. (MN. 3.) ~ 


plastics produced this cabinet with 
tapped machine screw holes accurately 
spaced for quick, easy assembly. Also, 
Richardson experience pointed the way 
to produce the job at minimum cost. 

Hundreds of manufacturers have 
found that Richardson’s extra experi- 
ence, extra facilities and extra know- 
how have paid important dividends. 
May we discuss with you your next 
plastic molding job? 


The RICHARDSON COMPANY 


FOUNDED IN 18658 


NEW YORK 
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- PHILADELPHIA + ROCHESTER «+ ST. LOUIt 
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wherever 
connectors 
must move 





Photos courtesy Connecticut Railway & Lighting Lines. 


Air-line piping for motorbus brakes and doors takes constant 
punishment from movement and vibration. In the piping 
illustrated here, American Seamless Flexible Metal Tubing 
provides safe, flexible connectors that can bend freely as the 
piping moves and vibrates. 

There is a type and size for carrying fluids, steam, semi- 
solids, or gases. If yours is a special problem, American en- 
gineers offer you their long years of varied experience in 
connector applications. 

For complete information on American Flexible Metal Hose 
and Tubing, write for literature. Address your inquiry to 
The American Brass Company, American Metal Hose 
Branch, Waterbury 88, Connecticut. In Canada, The 
Canadian Fairbanks-Morse Co., Ltd. 


flexible metal hose and tubing 
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A New Line of Sundstrand 
Panel Mounted Hydraulic 
Valves - -- 





For efficient operation and simplified installation, use 
these new Sundstrand valves for hydraulic (oil) circuits. 
They have been redesigned to meet the exacting re- 
quirements of the Joint Industries Committee standards 
but are based on many years of experience in the design 
and manufacture of hydraulic valves and equipment. 
Sundstrand valves are available in a range of piping 
sizes up to 34” for panel or gasket mounting. 

The line of Sundstrand valves now includes the following: 
Relief Valves ( High and Low Pressure Series and 
Non-Adjustable) 

Solenoid Operated Pilot Valves 

4-Way Valves (Manual, Mechanical, Solenoid Pilot 
Operated and Hydraulic Pilot Operated) 

Sequence Valves 

Counterbalance Valves 

Cycle Valves 

Blocking Valves 

Loading and Unloading Valves 

Check Valves 

Solenoid Operated Valves 


FREE DATA 


Complete engineering data 
sheets on the above valves 
are available. You'll simplify 
circuit design and improve 
product performance with 
these efficient valves. Write 
for bulletin M-47. 
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2559 ELEVENTH STREET 
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3-position, spring centered, 2, 
solenoid operated 4-way 
valve. 





3-position, spring centered, 
direct solenoid operated 
pilot valve. 






2-position, solenoid oper- 
ated, panel mounted 4-way 
valve. 


Panel mounted 
relief valve. 





» ROCKFORD, ILLINOIS 


AO RS we OSE 
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Back in 1910, when a man left his 
home on Monday morning, he had a 
58-hour work week before him. 


But over the years—as workers, 
business and manufacturing methods 
all got more efficient —it took less and 
less working time to produce goods 
of all kinds. 


The result is that today the average 
work week has been cut to 40 hours. 
18 hours—more than two whole work- 
ing days—are missing from a man’s 
work week. They’ve been transferred 
to the man himself—to use for leisure 
time! 

But that’s not the whole story. Back 
in 1910, the average household earned 
about $2400 for its year’s work.Today, 


Story of the 


for a lot less work, it earns nearly 
twice that! And in dollars of the same 
purchasing power, too. 


That’s the American economic 
system at work. 


This system has some faults—such 
as.ups and downs in prices and jobs. 
And everybody in this country, except 
a small group of eccentrics and com- 
munists, is working to correct them. 


But just remember this: If you 
want to earn still more money—if you 
want to work still shorter hours—the 
only way to do it is to make the Amer- 
ican system work even better. And 
that means that every man, every 
business, every machine has got to 
produce more and more for every 


_ The Better We Produce—The Better We Live 





Approved for the PUBLIC POLICY COMMITTEE of The Advertising Council by: 


EVANS CLARK, Executive Director The Twentieth Century Fund 
BORIS SHISHKIN, Economist, American Federation of Labor 
PAUL G. HOFFMAN, Former President Studebaker Corporation 





Like many American firms, we believe that business has a responsibility 
to contribute to the public welfare. 
This advertisement is therefore published as a public service by: 


MACHINE DESiCH 
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two ‘missing days’’ 


hour they work—just as they’ve been 
doing since 1910. And if they do, the 
gains can be shared by everyone. 


All of us in this country want the 
system to work better. And if all of us 
work together—you can be dead sure 
it will, 


FREE . . . send for this 
interesting booklet today! 


Approved by representatives 
of Management, Labor 
and the Public. 


In words and pictures, it tells you 

—How our U. S. Economic System started’ 

—Why Americans enjoy the world’s highest 
standard of living 

—Why we take progress for granted 

—How mass production began 

—How we have been able to raise wages and 
shorten working hours 

—Why the mainspring of our system is pro- 
ductivity 

—How a still better living can be had for all 

MAIL THE COUPON to Public Policy Com- 

mittee, The Advertising Council, Inc., 25 

West 45th Street, New York 19, New York. 


NAME 











ADDRESS. 








OCCUPATION 
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size and spherical accuracy 
perfection of surface 


uniformity—dependable physical quality 





NOT A BETTER 


BALL mape... 


And the service results from 
every Strom metal ball prove it— 
not only in the finest precision 
ball bearings but also in the lot 
of other ball applications where 
Strom ballsaredoing thejob better. 


Strom has been making precision metal balls for over 25 years for all industry 
and can be a big help to you in selecting the right ball for any of your require- 
ments. In size and spherical accuracy, perfection of surface, uniformity, 

and dependable physical quality, there’s not a better ball made. 


STEEL BALL 











FLUID CONTROLS 


Constant Pressure 


ADJUSTABLE 


“Pilot” Type RELIEF VALVES 
FOR OIL 


Yq ano 3/e pipe sizes 


LIST PRICE 


$] 5.62 F.0.8. Willeughby, O. 


RESALE PRICE 
$12.50 


F.0.B. Willoughby, O. 





® Constant Relief Pressure—Unaffected by 
Flow, Temperature, or Viscosity. 
No Leakage at 90% of Full Relief Pressure. 


For Oil Pressures of 50 to 4,000 P.S.I. 
(Specify Pressure Range and Setting Desired.) 


Other Models Available in ’2 and % Pipe 
Sizes. 


FLUID CONTROLS, INC. 
P. O. Box 186 A 
WILLOUGHBY, OHIO 
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aunsunces (4 new Une 
of 
PRECISION-MADE 


STEEL 
PIPE 
PLUGS 


Accurate... High Strength . . . Economical ! 
Tourek’s new line of standard countersunk pipe plugs 
gives you the favorable physical characteristics of 
specially selected steel in combination with precision 
automatic screw machine production — resulting in the 
highest quality at costs which are competitive to old 
style plugs. 

Standard stock sizes, available with National Pipe or 
Dry-Seal threads are: 4%", %", 4", %" and 1”. 


Tourek pipe plugs are available on special order in alloy 
steels, aluminum or brass in sizes up to 2%" diameter. 
Send today for literature which gives complete specifications. 


J. J. TOUREK MFG. CO. 
4701 W. 16th St., Chicago 50, Ill. 
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aP 


Osh Siremnlélie 


-+- WITH AN Ny 4 


ASSIST FROM 
TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today. 
That’s why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot’s skill. It’s the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot’s loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry’s planners how to add 
ever-increasing safety to the age of flight. 


IS YOUR TIMING CFF? 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 
a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 
TELECHRON INC. AGeneral Electric Affiliate, 


TELECHRON INC. 
20 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron OIG oe vise: civeccsssacépobac, derideniecviel btassbanbiicdmites +e mia dae 
Synchronous Motors. My possible application is: 





Instruments CT] Communications Equipment i= CG Oe cvckiek <cises boca ida b ated ccccescesincectpecccacesnladseiaiibeigesesnees 

Timers CJ Other (please fill in) 

Electric Appliances Beat -.:. 9-805 sights: gel tae bale tated singasnattiaceabi PETRI casa cpvicctsitnnsctpvestntdonsinses ssccnsoneriatincseqesstantiabenneesasienie’ 

Cost Recorders Be: Seescckdnetquavtocombaicn Aaeeieteiene 

Advertising, Display Iterms [)_wses «+seveee+ seeseresenerensnnnennee renee BET i hnr-ch>sv0shngdpsnqpeclbligeeionsiaccathencssssenecageie ZONE. ......00020-g000 

Juke Boxes FT} ) tab eiennecisnissendess onevesediny pabdainoene 

ee. ee ye STATE. .nsecickivsciociocssvintensensesstedinshsieeloghtindsbetbtnersssemnsesvsosescvsseces 
Heating Controls O (J Please send new Catalog 
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CHOOSE THE AIR a’s-V A's 3 You HELPED DESIGN 


FOR AIR CYLINDER CONTROL 


FULL FLOW « COMPACT « ONE MOVING PART 


PRECISION SPOOL AND BORE THAT IS 


HARD CHROME PLATED FOR EXTRA LIFE 
BALANCED’ TYPE ‘*‘AIR PRESSURE SEALED’’ 


TWO BASIC 
PIPE SIZES 


PILOT CONTROLLED VALVE 


PRESS ON *e?e 
quick, positive assembly. 


CLAMP SHUT... 
360° closure supports greater 
thrust loads. 


,- OPEN... PULL OFF... 


yl fast, easy removal simplifies 


— . : 
service and repair. 


Available for pin diameters — 
7/32” to 17/32". 
Write for Bulletin 26. 


4 i 4 
Atti Aten coo 


LOCKNUT & LOCKWASHER, INC. 


118 W. ST. CLAIR ST., INDIANAPOLIS 4, INDIANA 


MECHANICAL AIR CONTROLS, inc. 


49 EAST GRAND BOULEVARD 


DETROIT 2, MICHIGAN 


AST « SHUT - 
OPEN - GO 


CHOOSE AN SB-1 SWITCH 


START « FOR YOUR CONTROL JOBS 


OPEN -« 


You can use this sturdy, versatile control and transfer 
switch on practically any circuit for practically any job— 
over 10,000 circuit-sequence combinations are possible. 
Rated up to 20 amperes at 600 volts a-c or d-c; and 
standards are ready on four weeks delivery. Easy te order, 
too. Mount on panels 1/8 to 2 inches thick. Switch shown 
is 8 1/4 inches overall, 2 3/4 inches wide, 4 1/4 inches 
high. See your G-E sales representative and write for 
bulletin GEA-4746. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 


GENERAL ‘%:; ELECTRIC 
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NATIONAL OIL SEAL LOGBOOK 


CORRECT PRESS-FIT 


NECESSARY FOR EFFICIENT 


OIL RETENTION 


It is obvious that a metal-encased oil seal, no 
matter how well designed and carefully manu- 
factured, will not perform efficiently unless 
installed in an accurately machined bore. Yet, 
many times it is true that proper care is not 
exercised during course of production to prepare 
the housing bore to accurate press-fit tolerance. 

To achieve a good seal at the O.D. of a 
metal-encased oil seal, it is necessary to machine 
the bore to + .001” of the nominal oil seal 
diameter. This bore should also be chamfered 
at outer edge to prevent shearing of the oil seal 
case. The finish of the machining should be as 
fine as practicable so as to eliminate the possi- 
bility of scratching the oil seal case as it is 





PO ao 





pressed into the housing. Even small scratches 
can result in bad leakage around the outer pe- 
riphery. In production, National metal-encased 
oil seals are gauged to within + .002”, which 
will provide an effective closure in the properly 
machined bore. In extreme cases special adhe- 
sives are sometimes employed to insure closure 
between oil seal and housing bore. 





NATIONAL RUBBER-COVERED SEALS REQUIRE LESS CRITICAL BORE 


Newly developed National rubber-covered oil seals may make pos- 
sible important savings in machining and assembling costs. They 
are soft and flexible enough to form a perfect closure between the 
O.D. of seal and the housing bore, even allowing for minor flaws 


TOS G OSG HGF GSS UST OST SUS 








Section of typical National rubber-covered oil 
seal. Note thin rubber section at O.D. and rigid 
steel truss frame. 


in the finish. However, these 
seals must be built upon a 
rigid steel truss frame with a 
minimum of rubber on the 
O.D. so as to maintain accu- 
rate O.D. dimension and fit 
under all operating conditions. 


National engineers are anx- 
ious to help you with any oil 
or fluid retention problems. 
For further information contact 
nearest office or write direct. 


NATIONAL 


OIL-AND FLUID 


SEALS 


NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, Calif. 
Plants: Redwood City and Los Angeles, 
Calif.; Van Wert, Ohio 











CHICAGO: Room 2014 Field Building, Central 6-8663. 
CLEVELAND: 210 Heights Rockefeller Bldg., Yellowstone 2720. 
DALLAS: 30'/, Highland Park Village, Justin 8-8453. 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363. 
HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246. 

LOS ANGELES: 2244 East 37th Street, Kimball 6384. 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO: 56 Arlington Place, Grant 2280. 





MILWAUKEE: 647 West Virginia St., Marquette 8-8986. 


PHILADELPHIA: 40) 


NEW YORK CITY: 122 East 42nd Street, Lexington 2-8260. 

North Broad Street, Bell-Walnut 2-6997. 
REDWOOD CITY, CALIF.: Broadway and National, E 6- : 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-188. 
EAST N. Y.: 226 Roby Avenue, Eost Syracuse 366. 
WICHITA: 340 North St. Francis Ave., Wichita 2-6971. 
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PACKED WITH POWER... 
PACKING BY 


LINEALE 
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American Chain & Cable’s popular Manley 40 ton 
hydraulic press, made for rough treatment and long 
use, is featured with a packing assembly built for 
trouble-free service! 


To assure maximum efficiency and uniform pres- 
sure maintenance for the entire unit, Manley engi- 
neers specified Linear V-type packings for this compact 
packing installation. Automatic—selfsealing— Linear 
V packings seal from zero to peak pressures, reducing 
wear and frictional drag to a minimum. And note in 
the packing design, how wiping rings are used to 
prevent dirt and grit from working into the packing. 
No wonder this packing installation puts money in 
your pocket with lowered maintenance cost! 


This is only one of many thousands of applications 
where Linear homogeneous or fabric-reinforced V-type 
packings are sealing against air, steam, water, gas, 
oils and solvents over a wide temperature range. If 
you wish to design your packing assembly for lower 
costs and more efficient operation, specify. a quality 
packing—SPECIFY LINEAR V-RINGS! 


FCTLY ENGINEERED 


LInEAr — 





240 








2 Engines are ‘Be tter than 7 


This NEW 
Vegetable Harvester § 


Is Powered by 
2 WISCONSIN = 


Heavy-Duty ~4é7-(ooted. = 
ENGINES! 


Harvesting onions and other vegetables mechanically is 
a NEW idea for a NEW machine . . . The Dilts-Wetzel 
(Ithaca, Mich.) Vegetable Harvester, powered by TWO 
Wisconsin Heavy-Duty Air-Cooled Engines...one driving 
the unit... the other powering the harvesting mechanism. 


Peak efficiency and flexibility are always delivered, be- 
cause the harvesting engine operates at uniform speed, 
regardless of the forward travel speed, and it shuts 
down entirely when moving to new locations. Further- 
more, TWO Wisconsin Engines weigh less, cost less, use 
less fuel, and have lower part replacement costs than 
one large engine of comparable total horsepower. 


Perhaps this offers an idea that can be advantageously applied 
to your equipment — for greater power, flexibility, efficiency, 
and economy. Your investigation is invited. 

2 to 30 hp., single-cylinder, two-cylinder, and V-type four- 
cylinder models. 


av WISCONSIN MOTOR CORPORATION 





r ring 


J 
Vy? 























VA LVAIRS sre 
Dpendeb 


All types 
of manually 
and mechanically 







@ “OU” TYPE operated valves 
ae are also 
@ STANDARD PIPE f 
SIZE AREA available. 


THROUGH VALVE. 
XS 


@ HEAVY SOLENOID “Y 
GIVES POSITIVE ACTION 
AND COOL OPERATION. 


@FOR AIR, WATER, OIL AND 
VACUUM USE ON PRESSURES 
UP TO 150 LBS. P.S.1. AND 
TEMPERATURES UP TO 120° F. 


2-WAY; PIPED EXHAUST—3-WAY, 4-WAY 


_ 3-way piped 
y 
exhaust double 


solencid-oper 


ated vaive 


Ask For Folder “‘S-D.” 


VALVAIR CORPORATION + 454 Morgan Avenue, Akron 11, Ohio 
AFFILIATE: SINCLAIR-COLLINS VALVE CO. 
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by SUPERHNISH 


GISHOLT MACHINE COMPANY 


Here, in an enlargement of a 34” section, you see the grinding defects 
g y g g . ‘ . 
Madison 10, Wisconsin 


—chatter and feed marks—\eft on a ground surface which was pre- 
viously considered acceptable. Partial Superfinishing shows them sie eeeanet noun 
up. Complete Superfinishing will remove them ... and produce a Si 4 TABLE represents the 


bearing surface which will last infinitely longer. ; om collective experience 
} of specialists in ma- 


Superfinishing is a quick and inexpensive process which more than . eae chining, surface- 
. P P soe finishing and balanc- 
pays for itself in better performance, longer life and reduced serv- tna len aie and 


ice problems. The booklet, “Wear and Surface Finish,” will be , partly round parts. 


Y 
sent upon request. Please use your company letterhead. bo ah mag wg 


TURRET LATHES © AUTOMATIC LATHES © BALANCERS © SUPERFINISHERS © SPECIAL MACHINES 






















"rinprauic © CYLINDERS 


¢ Power Movements in Any Direction 


‘LOGAN 








© No Power Unit Required 


Standard bores trom 3” to 8” Any 
stroke to 5° For air pressures to 
150 p.s.i. 






the fast-acting, economical, 
low pressure operation of 


AIR™™ 











*ENGINEERING SERVICE: 

Consult our engineers regarding 
type of cylinders best suited to 
your needs. No obligation. 


with the smooth, uniform 
controlled regulation of 


OIL 


Logan Air-Draulic Cylinders provide far more accurate, 
uniform action than any ordinary air cylinder. They can 
be furnished for controlled feed with rapid return in 
either direction, or with controlled feed in both direc- 
tions. Skip feed movements can also be provided by 
means of a cam valve in the hydraulic circuit. 


7 Write f f of log No. 471. 
fees) FREE CATALOG Const ivsarnctng aes end dgrome 


wer 
FLUID POWER SPECIALISTS SINCE 1916 


You CAN Transmit | 
Power Better — with | 
| } | 
{ 


, 4 





























NORMALLY CLOSED 


have full 34” orifice and 
34” or 4” N.P.T. ports. 
All metal internal parts are brass or 
stainless steel. Soft synthetic inserts pre- 
vent leakage— pilot is spring loaded for 
positive action—diaphragm is tough 
coated nylon fabric for long life—valve 
Write today for weighs 334 lbs.—maximum power con- 
new free Bulletin sumption, 10 watts. Designed forcontinu- 
No. 493 giving ous or intermittent duty with petroleum 
pass aa prices, Oils, kerosene, gasoline, water, air and 
inert gases from 20 to 150 p.s.i. Small 
in size—large in capacity. 


Skinner Evectric VALVE DIV. 


THE SKINNER CHUCK COMPANY 
133 Belden Ave., Norwalk, Conn. 


DIRECTIONAL FLOW. 
| |[ROCKFORD a 


CLUTCHES 
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manual motor starters... 


.... feature quick, easy installation; positive overload 







protection with long-life bi-metallic relays; easy wiring 






and servicing because terminals are wired from the front. 






Application—fractional and integral motors up to 7% 






horsepower. 








The CR1062 is easy to mount and wire. Used 
here on = coolant pump. 





Ral 


The CR1061 controls a handkerchief ironer in a 
modern laundry. 









Roomy, attractive case can be mounted on or beside the 
machine. Sturdy switch mechanism resists vibration. New 






1 
— 

push-button as well as toggle-type forms now available paneer = 1 

. . . ic Compa 
for integral motor starting. All forms—watertight, ,dust- 1 General ents Sec. C730-9 } 
ara 
tight, and explosion-proof—available in both lines. Write : sepenectodY 5, N. Y. od det 1 
: : \-hp 
now for more information. Remember, these new starters 1 Please send en on CRI061 Fractiona ! 
have all the features you've been wanting at no increase in 1 gulletin escetienner 4: | Motor Starters : 
1 Starters..-------- CR1062 Integre 
pater, 1 Bulletin GEA-1522F sé ‘ 
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# Not unless you have Euclid’s new “Curve- 
' Flex” edgewound resistors. Their exclusive con- 
struction flexes and stretches with current surge 
and temperature rise. Yet never a sign of break- 
age or shorting. That means you eliminate costly | 
down-time and save replacements with E. E. 
resistors. 





RUTHMAN 
GUSHER 


COOLANT 
PUMPS 


Plated metal parts resist corrosion. And their 
wide open construction eliminates overheating. 
The special alloy resistor ribbon maintains 
constant resistance through wide temperature 
change. Expansion and contraction of the frame 
will never damage the porcelain, thanks to 


There is no waiting with Ruthman 
Gusher Coolant Pumps. From the 








Euclid’s exclusive expansion joint. t potest gece acy oe ap one 
Choose “Curve-Flex” resistors in capacities from The Gardner Machine Co. 1 reais oro at eae taki 
1 to 75 amperes ... in lengths from 9 to 24 | Mlustrated. Is a typical trickle to full volume, Ruth 
inches in three-inch increments. Both clamp | Ruthman” pump a: | ene er ee nee 
en throttled, there is no priming 


and brazed type terminals are available. Ask Double Spindle Grinder. 


. : P he specific pump i’- 
your E. E. representative for more information |  tystvated te a Buthman 


‘ ° Model 11022. 
or write direct to: 


or packing needed. 


Join the thousands of metal-cutting 
machine operators all over the 
country who know by experience 
that Ruthman Pumps give them 


Write for literature today. 


| 
1 
Cunye-fiex RESISTORS | | eee 
$ 
le The Euclid Electric & Mfg. Co. 


MADISON, OHIO 








1811 Reading Rd., Cincinnati, Ohio 
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this “taper-hardened” tooth 
bends before it breaks 


you can BE SURE... te irs 


PED > Westinghouse 








Taper-Hardened 
Tooth Section 








Case-Hardened 
Tooth Section 
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The taper-hardened tooth above bent under the same 
force that snapped the case-hardened tooth. Yet a test 
will show wearing surfaces of nearly equal hardness. 

The cross sections at the left show why taper- 
hardened gears have resilience and life under their hard 
surfaces—why they last longer in punishing service— 
why they “roll with the punch”. Notice the graduated 
hardness in the taper-hardened tooth—blending down 
the scale from maximum hardness at the surface to 
toughness at the ductile core. Compare it with the thin, 
brittle, shell-like hardness of the case-hardened tooth 
in which there is no give, no bend. 

No wonder “taper-hardened” BP gear steel makes 
gears last so long. 

For complete information on taper-hardening, write 
for free copy of “BP Gear Steel” B-4395, Westinghouse 
Electric Corp., Dept. 411, P. O. Box 868 Pittsburgh, Pa. 


J-07276 


* GEARED DRIVES 
















Yours Yor 


TYPE | —Advance and return 
cylinder strokes controlled 
through two push buttons 
or switches. 

TYPE 2 — Single push button 
control for advance ; ovto- 
matic return. 





Save Time! Boost Production! Speed up 
operations! —You can do it with this new 
electric valve that makes effortless, labor 
saving push button or automatic control 
SIMPLE ... DEPENDABLE ... and ECONOM- 
ICAL for a wide variety of applications 
where air is used for power. 
it’s SIMPLE to use. Fits directly into air 
supply line. No relays or pilot lines 
needed. Ideal for remote control... inter- 
lock or sequence operation .. . building 
into equipment. 

it’s DEPENDABLE. Built to withstand 


~~ HANNIFIN + 





gives full | 
to the smooth 
industrial pr 


em, PUSH BUTTON 


HANNIFIN DIRECTAIR 








AUTOMATIC 


EL ECTR Ic 
AIR CONTROL 


_ VALVE 
ec Type / 


for 


@ AIR CYLINDERS 


@ AIR CIRCUITS 


@ AIR OPERATED 
PRESSES 


hardest kind of service. Quiet disc type 
valve —positively air-tight; self-lapping. 
Pilot controlled; piston operated. Contin- 
uously rated solenoids. Capable of 180 
cycles per minute, or more. 


it’s ECONOMICAL! Small and compact. 
10 watt solenoids—low power require- 
ments; only momentary contact needed. 
Simple electrical connections with plant 
wiring. Sizes %", 4%’, and %“’. For any 
pressure from 25 to 150 p.s.i. Complete in- 
formation on request. HANNIFIN CORPOR- 
ATION, 1115S. Kilbourn Ave., Chicago 24, Ill. 


SEND FOR YOUR COPY 
OF NEW 


BULLETIN NO. 230 


mr = 
ee 





Here is the newest and most successful development in 

air cooled motors. Totally enclosed, constant speed, con- 

tinuous duty; it is designed for cooler and more eco- 

nomical operation under the hardships of extreme heat 

and dust. Fully ball bearing and quiet running, too. You 

will want to know more about this new VALLEY Motor. 
WRITE FOR DESCRIPTIVE LITERATURE 






VALLEY 








ELECTRIC CORPORATION 


4221 Forest Park Blvd. + St. Louis 8, Mo 
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TRACING CLOTH 
FOR HARD PENCILS 






@ imperia: Pencil Tracing Cloth has the 
same superb.y uniform -:loth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 


Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 








IF you have a relay problem 


requiring low cost, small size 
and dependable performance... 


neral 


Purpose AC and DC Relays 


WRITE FOR BULLETIN AND PRICE LIST 


Dept. H-11, R-B-M DIVISION OF ESSEX WIRE CORP. 
Logansport, Indiana 
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IMPERIAL PENCIL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
















HE transmission of photographs by 
wire and radio is accomplished by a 
series of meticulously accurate and miraculously 
synchronized vibrations. Fidelity of reproduction 
demands that there shall be no competition with 
outside vibrations. 

Acme Telephoto has solved the problem through 
the use of a LORD Vibration Control System. Its 
stationary Trans-ceiver models are mounted on Lord 
Tube Form Mountings. Light stationary and porta- 
ble units are mounted on Plate Form Mountings. 
Machines used on board warships of the U. S. 
Navy are supported by Lord Plate Form Mount- 
ings on bars which are again supported on Lord 
Plate Form Mountings. 

Whether your product needs protection and iso- 
lation from outside vibratory forces or control of 
vibration created by its own movements Lord 
engineers can help you. 


See our bulletin in Sweet’s 1949 File for 
Product Designers or write for Bulletin 
900 today. It describes the complete 
line of Lord products and services. 





LORD MANUFACTURING CO., ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp., Ltd. 


Cy) Vibration Control Systems 














A MODEL 


TO Fit YOUR NEEDS 


AFTER 30,000 HOURS SERVICE... 


(AC) ENGINES 




















It’s the seventh anniversary of service for 
two Allis-Chalmers E-563 Power Units at 
the Town of Long Beach, Mississippi. These 
heavy-duty 74-hp. engines have been driving 
pumps day and night — alternating each 
week — to pile up a total of 60,000 hours of 
service together, 30,000 each. There has never 
been a major overhaul... and both are still 
in excellent running order! 





Yet...this is only a typical service record 
for A-C Engines. Users everywhere report 
long, trouble-free hours of operation — on any 
application, steady or intermittant. Your cus- 
tomers will too! Send for bulletins describing 
their long-life, cost-saving features. 








MODEL* R.P.M. MAX. BRAKE HP. 
B-125 4500-1800 24.5-28.0 *Figures 
W-201 1400-1800 33.5-40.5 represent cu. in. 
U-318 1200-1400 45.0-50.9 
E-563 1050 -74.0 
1-844 1050 110.0 
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4821 W. 















piston displacement. 


Accessories to fit applica- 
tions. Choice of fuels. No- 
tion-wide service facilities. 


ALLIS: DIVISION ° MILWAUKEE 1 





16th St. 











Precise, dependable Abart log No. 17 illustrate standard 
eens angles. pS and special panels we ore 
Spiral Bevel “Ge Gears cm . —y : 
only in pairs special equipment enables us 
Accurate, long-life Abart gears are custom-cut to your promptly to produce Aa 
particular specifications. NO STOCKS. Immediate atten- tically any panel ee 
tion on all orders large or small. Abart limits on spiral Send print or description for 
gears are 48 D.P. to 12 D.P., with a maximum P.D. of 3” prices, without obligation. 
for miter gears, and a maximum P.D. of 444” for gears of Hundreds of standard ter- 
ples PE lodly hel tn sslect | SRS SAE ae SK Sot 
ur engineering department will g elp you in se : 
ing the proper gears for any type drive. Send sample, B/P, | for Catalog, = p say 
or specifications for prompt estimate. ing drawings ata. 
WRITE TODAY FOR FREE BULLETIN JONES MEANS 





Hundreds of standard 


OPA TERMINAL PANELS 


specifications 
patonsn = C ompelete E Gucgm eat 
men. 
SPECIALS 





Several pages of Jones Cata- 




















Proven QUALITY 


HOWARD B. JONES wi 9 


1026 SOUTH HOMAN AVE. CHICAGO 24, | 














Chicago 50, I!. 
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make MACHINE DESIGN available to 


additional Design Engineers... 


@ Hundreds of engineering departments 
are using routing slips to make MACHINE 
DESIGN systematically available to their 
design engineers. 


These convenient slips are gummed on 
the back so that they can readily be af- 


"fixed to the front cover of MACHINE 


DESIGN when it arrives each month. 


If you would like a free supply, fill in 
the names and titles of your readers in or- 
der of routing on the coupon below. We 
will prepare them and send them to you 


promptly. 









































ee 

. 

: FREE MACHINE DESIGN, Readers’ Service Dept., Penton Building, Cleveland 13, Ohio 

: pn mete Please send a supply of routing slips (free of charge) imprinted as follows: 

: SIMPLY 1. 6. 

: Name and Title Name and Title 

: 2. 7. 

- FILL IN THIS Name and Title Name and Title 

: 3. 8. 

: BLANK Name and Title Name and Title 

: 4 

: TO GET YOUR ed ten 

H 5. Return to: 

H SUPPLY Name and Title 

© QMNARI RAMEE. 2i52: > heme deuce. boy co, WE a es ee 
SCY cscs ceccccccencscereseeesccsagercccepensecsnecceoeses eee TB nic aesssocoeacsiruskenahienssetinese 
emi AM na Sar et i eee lel 
. 


a. 


TITTTITITITITITIIIIIIIIiliiiiiiiiiililliiiiii ii 
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An Arwoot 
casting saves 90 % 





Here is a typical example of what ARWOOD 
precision castings can do. Such results are 
made possible only by ARWOOD’S years of 
experience that spells “know-how.” 

Five parts —2 stamped and 3 machined 
— formerly had to be brazed together to 
make the bronze key guide housing shown at 
left above. The Lathem Time Recorder Co. 
reports their costs were reduced 50% when a 
single ARWOOD Precision Casting replaced 
the five-part assembly. 

The key shown at right is also an ARWOOD 
Precision Casting which fits the keyway with- 
out any adjustment. 

ARWOOD Precision Investment Casting 
is now a tested and important method for 
producing small intricate parts. It has been 
the answer to many design and production 
problems and can be the answer to yours. 
Write for our booklet, “A Critical Survey of 
Investment Castings,” or ask to have our 
nearest representative show you samples. 


PRECISION CASTING CORP. 
78 WASHINGTON STREET * BROOKLYN 1, N. Y. 
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Cineinna 
oe GEARS... 
Exactly a4 you want them 


Do your specifications call for a * SPUR 
simple gear...a combination of gears » BEVEL 
or an unusually intricate design? * HELICAL 


Unusual facilities, specialized manu- spine 
facturing equipment, a quality con- 

Pagitpes * WORM 
trol organization that holds each 
operation to your requirements, 2 Sa 
assure precision gears exactly as * INTERNAL 
you want them. * ZEROL 


We invite your inquiries for CINCIN- * CONFLEX 
NATI Gears, Good Gears Only. + SPIRAL BEVEL 











THE CINCINNATI GEAR 


(Wear 100 


COMPANY 


| 


Wooster Pike and Mariemont Ave. * Cincinnati 27. Ohio 






























































a 








“ .it’s the bushing that ales 
th wHOLE difference’ 


To maintain maximum accuracy in drilling 
operations, use the bushing that's precision 
made for thejob...use Acme. Writeforcatalog. 


cme [f ndustrial (ES ompany 


Makers of Hardened and Ground Precision Parts 
11 N. LAFLIN STREET © CHICAGO 7, ILLINOIS 
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More and More DESIGN ENGINEERS 
say CHECK WITH 





SEINE INNUNUUNOTLGROAAE EVV 





STUN ANN 


Because Atlantic Metal 
Hose does the job better 
than specified. 


To Atlantic’s engineering department, every 
order is a challenge to outdo specifications. 
That is why every length of Atlantic flexible 
metallic hose is job tested and guaranteed 


NTUUVLNLOUUUVUUUELUSAHULUEE LULA 


Ih: 


to do its job. 
Whatever the 


oil, 
and 


temperature and vibration . . . 
sorption . . . 
structures . . 
certain that either in current stock or in 
Atlantic 
metallic hose to answer the problem. 


problem — conveying steam, 
gases, compressed air, chemicals, light 
semi-solids under extremes of pressure, 
vibration ab- 
connecting misaligned fixed 
- mobile service — you may be 
there is a_ flexible 


engineering, 


SsUHININUUULUNUIOULUU VUE iE 


Write for our latest bulletin. 


AMULET UL 


ATLANTIC METAL HOSE CO., nc. | 


124 West 64th Street, New York 23, N. Y. 








POWER... 
1/2000 to 1/2 H.P. 


Custom-Engineered for 
Dependability . . . Mass- 
Produced for Economy 


EMC Motors are built by fractional 
horsepower specialists who know small 
motors and the products they can ef- 
fectively power. When you have an 
EMC “tailored” to your needs, their 
specialized knowledge becomes an 
~ asset to your own engineering depart- 
ment, Possible variations in housings, 
windings, bases and gear reducers 
make product redesign unnecessary. 
The motor you get is engineered to 
do the job and mass-produced to hold 
costs down fo budget requirements. 
it will pay you to get the whole story 
by writing ... 

ELECTRIC MOTOR 
CORPORATION 

Heward 








Also Mfrs. of CYCLOHM Precision-Built Induction Motors 
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UNIVERSAL JOINT 


2032 Harrison Avenue 


Increase 
Your Truck’s 
Carrying Capacity 


Why make your trucks haul unnecessary, non-profit- 
earning DEADWEIGHT that reduces the 
PAYLOAD part of their legal gross poundage? 
MECHANICS Roller Bearing UNIVERSAL 
JOINTS Truck PROPELLER SHAFTS are made 
34% lighter, run smoother and place much less load 
on transmission and pinion bearings — without loss 
of torque. Let our engineers help add to the ton- 
mile capacity of your trucks by specifying weight- 
saviag MECHANICS Roller Bearing UNIVERSAL 
JOINTS Truck PROPELLER SHAFT applicatio .. 


MECHANICS 


DIVISION 
Borg-Warner 


Rockford, Illinois 





MECHANICS 


fj / 
Roller Bea UNG 


UNIVERSAL JOINTS 


For Cars 


faa 
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COMMERCIAL 


The finest of modern equipment operated by men 
long skilled in maintaining quality standards 
in quantity production has built for Com- 
mercial Stampings a wide-spread rep- 
utation for genuine quality... in 


~~ 


Yi 
materials, in workmanship and 7 @ | 
in finish. We engineer and y Vi accuracy 
produce ail of our own LY ; Y in the finished 
dies and tools, ' Y) 





“N\ product as well as 
fF economy in cost. Commer- 
cial specializes in contract 
stampings of the medium and 
heavy types. Buy Commercial Quality 










assuring 











WN 


“\ 







1 


\ 


f. 





, 
V/ Stampings . .. they add increased value 
Y Yi Yy to your product at less cost. Improve the 
Y quality of your product with quality stampings. 





The COMMERCIAL SHEARING 
AND ee COMPANY 


G ' OHIC 









Diagram a shows ~~ 
Sperry Hydraulic Remote 
Controls can be used to actu- 
ate wire-winding arbor on 
wire covering machine. A 
motor-driven Type F trans- 
mitter moves at a regulated 
speed. The receiver controls 
the level-wind mechanism on 
the arbor so wire lies 


SPERRY 


HYDRAULIC 
REMOTE 
CONTROL 






matically sitieeontigh: 

Sperry Hydraulic Remote 
Controls are accurate. Work- 
ing stroke of both the trans- 
mitter handle and the 
receiver lever is 55°. A single 
copper tube connects trans- - 
mitter and receiver; easy to 
install and maintain. For al? 








the facts on Sperry Hydraulic 
Remote Control, write for 
Bulletin 2001, T-11 


smoothly. At the end of each 
stroke, the control is auto- 





P-1 













for Easy Starting of 


ELECTRIC MOTORS 
GASOLINE ENGINES 


In starting a direct-coupled motor 
the torque requirements are great- 
est and the motor the least effective 
in the first few seconds of starting 
time. Installed on an electric 
motor, a Mercury Clutch permits 
the motor to reach its full effective 
operating speed before the load is 
applied. RESULT: Lower current 
demand, trouble-free starting, no 
burned-out motors or blown fuses. 


On a gasoline engine a Mercury 

Clutch allows load-free starting and 

no-load idling. It eliminates stalling. 
Write for catalog. 





|} AUTOMAT $330 1'19)8)0 @hel, ie 








CANTON 6: OHIO 








a) 


Volume users 
rod i 


) EP Se dreucerd 


12a 
J 


UNITED-CARR 


> 


design engineering 
service 


Send us your specifications or 
requirements. Address Dept. 11 






UNITED-CARR FASTENER CORP." ; 


Cambridge 42, Mass. 
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oe a a i me 
SPEED CHANGERS 


(ACTUAL SIZE!) 





OVER 500 DIFFERENT 
STANDARD RATIOS! 


@ Only 1.050” diameter; overall lengths 
from 3 3/16” to 4 13/16"! 

@ Ratios from 10:9 to 3,375:1 standard! 
Higher ratios available promptly. 

@ Transmit power either way up to 
100:1 ratios! 

@ Concentric, ball-bearing input and 
output shafts; hardened steel spur 
gears; permanent lubrication. 

e pag up to 20,000 RPM on out- 


* TORQUES to 2 Ib.-in. on low speed 
shaft. 


METRON INSTRUMENT COMPANY 


442 Lincoln Street Denver 9, Colorado 


MAKERS OF INSTRUMENTS 


FOR PRECISION MEASUREMENT 













By selecting Cash- 

Acme valves for im- 

portant jobs, you will 
; ; be justifying your own 

Industrial safety is not deep sense of responsi- 

automatic, but our bility for human life 

Automatic Valves offer and property in your 

you the fruits of 25 plant. 

years’ sucessful expe- 

rience in designing and 

manufacturing valves. 


CASH-ACME 
Automatic Valves 


co Kado aide 





A.W.CASH VALVE MANU FACTUR 


6613 EAST WABASH AVENUE DECATUR, LLINONS, U. 5. &. 
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E’RE STILE 
GROWING G 
| STEADILY 


Jack's beanstalk sprang up 
overnight . .. we've taken time 
(47 years) to grow and develop 
the technical skill necessary in 
producing the finest precision 
gears. 

At IGW we know that the 
experience needed to turn out 
intricate gears (like the aircraft 
engine accessory drive shaft 
above) can't be acquired in 
a day. 












GEARS « CAMS + INTRICATE AND 
PRECISE MACHINE PARTS 









UNDPANA GEAR WORKS «© INDIANAPOLIS 














or Cylinder Speed 
ADJUSTMENTS 


over a 
WIDE 
RANGE 


IN AIR OR 
HYDRAULIC USE 











The Pneu-Trot Flow Control Valve combines an 
efficient Stainless Steel FLOATING BALL CHECK 
which opens and closes at the slightest change in 
flow direction, with a Vernier Type VARIABLE 
NEEDLE ORIFICE adjustment in a conipact con- 
trot which has widen air and hydraulic cylinder 
VELOCITY LIMITING application by providing precise control of cylinder 
se action. Mod tions of the Pneu-Trol Vaive are 

VALVE available as Plain Check, Check with Fixed Orifice 
(orifice drilled by customer in the Standard Check 
Valve), Needle Valve and Velocity Limiting Check, 
as illustrated at left. All Pneu-Trol Valves are 
made from bar stock in brass (up to 1000 psi) or 
steel (5000 psi) or other body metals to your speci- 
fications. All internal parts are Staintess. All valves 
available in 5 sizes—%”", 4”, %”, Yeo” and %4”. 


Attractive prices—immediate delivery. Write for 
Wustrated circular and price list. 


acd. 


CHECK VALVE 


bi 


a 





NEEDLE VALVE 


~e WRITE “* 


;. Pneu-Trol Devices, Inc. 
“the Chicago 18, Ill. 


3126 N. California Ave. 








thes vse’ ly NO. 40 
CIRCLE. TEMPLATE 


OME BO ” 
oi aig Tg ose . 
sl : é ly 








LOW CONTROL VALVE | 








OHIO ADJUSTING SCREWS 


Type ST Thumb Screws 
are made of steel 
or brass. 


#10-32 to %-20 








OHIO DOUBLE-GRIP 
CLAMP SCREWS 


Made of steel 
#8-32 to %-13 


Range of thread sizes shown for each part 





Type FS Adjusting Screws 
are made of steel or brass 
#10-24 to 2-13 





For information & samples send to 


THE OHIO NUT & BOLT COMPANY 


620 N. Front St. BEREA, OHIO 
ee Se IRM so ites + oa 
ee 


CHARGE OF THE 
ENLIGHTENED 
BRIGADE! 


All furnace charges are 
under the rigid control of 
skilled metallurgists, “Our 
Enlightened Brigade”, 
who supervise every step 
in the manufacture of 
Chief Sandusky Centrifu- 
gal Castings. The labora- 
tory control of the selec- 
tion and testing of alloys, 
and the exclusive use of 
specified ingot and virgin 
metals will give you the 
flawless, uniform castings 
you need. 


Always 
Sandusky. 

















ON THE JOB—Charging 
a furnace for a Chief 
specify Chief Sandusky Centrifugal 


DUSK | V4 
SANDUSKY FOUNDRY 
AND MACHINE CO. 
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You don’t need 
tornado speeds to benefit from 
the use of ball bearings. 


Fast or slow, constant or intermittent, partial or 
complete rotation — all deserve study. Design engineers 
will profitably investigate the possibilities of : 
miniature ball bearings for application 

in limited spaces. More than 40 different types 
and sizes from 1/8 to 5/16 O. D. 

are discussed in Catalog MD119. 

Write for it today 










SPECIFY 
alliance motors 


for : 
MODEL B 
Small Load Jobs! 4-pole shaded pole 
motor. Approx. 1/30 h.p. 

Fans Toys 1550 rpm, 
Business Machines Vending Machines 
Controls Radio & television 
Heating Appliances tuning 
Turntables Other appliances 


Mass production of small motors for mass 
markets at low cost—that’s the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 
quantity warrants. 


Check these advantages! 


Low operating cost 
Low induced hum 


MODELA A 
6-pole shaded pole 
motor. 1720 he. 





Low magnetic field 500 to 1050 r.p.m. 
Low first cost 
Cool running— quiet ODEL 
— pete y: 0 Fe . : h ~ ! 
Slows pate. Sanaa pate 
Long life 0021. Full load 2 
r.p.m. 
Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY ¢ ALLIANCE, OHIO 
Expert Department: 401 Broadway, New York 13, N. Y., U.S. A. 


MACHINE DESIGN—November, 1949 


USE THE 
NEW 


When the LIQUID to be 
HANDLED must be 
HEATED or COOLED! 


VIKING “oun” 













COMPLETE JacKET 


Complete jackets surround the pump casing, 
head and stuffing box of the new Viking jack- 
eted pump. Any combination of jackets avail- 
able. 


Special bearings, packing and gaskets are 
standard equipment for handling hot liquids. 
Pumps available in 90, 200, 300 and 450 gpm 
sizes. Jacketed heads available 
for pumps of smaller size. 


Ask for free bulletin 901H today 
for complete specifications, 






























“HALLOWELL” Solid Steel Collars, 
t Let, =) A so f. 


throughout . . . p 
are beautifully polished all over . . . yet they 
common cast iron collars. 3” bore and smaller 
Solid Bar Stock. To make sure the collar won't shift on the 


locking Socket Set Screw—the set screw 
when once tightened. “HALLOWELL” ... a “buy word” 
collars . . . available in a full range of sizes for 


IMMEDIATE DELIVERY 









Write for nome and address of your nearest ““HALLOWELL" and 
““UNBRAKO" Industrial Distributors. 


OVER 46 YEARS IN BUSINESS 
STANDARD PRESSED STEEL CO. 


BOX 102, JENKINTOWN, PENNSYLVANIA 
“Serving ladustry continuously since 1903 through lodustrial Distributers™ 
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| Are You Interested In 
Reducing Spring Failures ? 


Hundreds of design engineers have dis- 
covered “Methanical Springs” by A. M. Wahl 
to be an important aid in helping them to 
solve their spring design problems. Based on 
original research and practical applications, 
“Mechanical Springs” has long been recog- 
nized as the outstanding work in its field. 


“Mechanical Springs” is filled with the kind 
of information that will enable preliminary 
calculations to be made on the design of all 
types of springs: compression . . . tension. . . 
torsion . . . and spiral. Practical formulas for 
design, plus complete authoritative informa- 
tion on spring application, make “Mechanical 
Springs” a valuable addition to handbook 
and engineering data files. Mr. Wahl, an 
eminent authority on springs, and well- 
known for his development of the “Wahl 
Correction Factor,” puts spring design on a 
rational basis. 


You will find that no matter what your prob- 
lem .. . working stress . . . fatigue . . . buck- 
ling . . . or just plain maximum efficiency, 
that the use of “Mechanical Springs” will re- 
duce your number of spring failures due to 
“guess-work” as well as save you time and 
materials. 


MECHANICAL SPRINGS 


By 
A. M. WAHL 


Prices $ 6-00 postpaia 


SEND FOR YOUR COPY TODAY! 


MD-4 
THE PENTON PUBLISHING COMPANY 
BOOK DEPARTMENT, 
PENTON BUILDING, CLEVELAND 13, OHIO 
Send me a copy of “Mechanical Springs” by A. M. Wahl 
CJ] On Ten days trial for free examination, following which 


1 will either pay for the beok at $6.00 plus postage, 
er return it in good condition. 














to «oO. o. 

[C] Remittance enclosed* in which case the book will be 
sent postpaid. 

SIGNED: TITLE: 

COMPANY: 

ADDRESS: 

city: ZONE: STATE: 

* Orders for del in Ohio must be accompanied addi- 

tional Tay ts Gee embeds Ge soe ee oe 
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ENGINEERS 


AVAILABLE OR WANTED 














WANTED: Designers—machine tools. Large builder of ma- 
chine tools in Midwest requires machine tool designers with 
experience in the design of vertical boring mills. Salary 
commensurate with ability. Give details regarding training, 
experience, and salary recuired. All replies will be treated 
confidentially. Address. Box 657, MACHINE DESIGN, Penton 
Bldg., Cleveland 13, Ohio. 


° ° . 


WANTED: Machine designer with ten years experience in 
designing automatic packaging or similar automatic ma- 
chinery. Eastern Pennsylvania. Salary open. Address Box 
658, MACHINE DESIGN, Penton Bldg., Cleveland 13, Ohio. 


7 + ° 


WANTED: Product development engineer. Steadily expand- 
ing company in the bus and body business and desiring 
to expand into other lines desires an engineer to take charge 
of a small research and development division. The man 
who fills this position is between 35 and 45 years of age 
with at least ten years experience in product design and 
development in a variety of fields. This is an opportunity 
for a@ permanent position with a company now a leader 
in its field. Give full resume of experience and salary de- 
sired in first reply. Address Box 659, MACHINE DESIGN. 
Penton Bldg.. Cleveland 13, Ohio. 





TWO BOOKS 
YOU'LL WANT 
TO OWN.... 


FREE! 


These two publications are 
filled with a wealth of in- 
formation for anyone who 
designs or operates power 
driven equipment. Specifi- 
cations for sheaves and 
belts, engineering data 
with suggestions for design 
as well as innumerable 
| do’s and dont’s along with 
I} complete, valuable drive 
Hl tables and specifications. 


Write for catalogs 
V147 & V136 


BROWNING 
MANUFACTURING 
COMPANY, Inc. 
MAYSVILLE 6, KENTUCKY 
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NOW READY FOR DELIVERY 


PRODUCTION 


Their Influence on Design 


Much has been done to effect cost re- 
ductions through the development of im- 
proved production processes. But the great- 
est savings are those effected before pro- 
duction begins. These pre-production savings 
can be brought about only through the ef- 
forts of designers whose work reflects a keen 
appreciation of the character, scope, cap- 
abilities and limitations of the process of 
production involved. 

The problem, however, is how to get such 
an overall understanding. Few designers or 
students of design have ready access to in- 
timate on-the-scene study of processes, and 
even those who have a background of shop 
experience have not worked with all the 
processes. 

This new book by Roger W. Bolz fills 
this great need for an overall understanding 
of the various production processes and their 
influence on design. Each chapter of this 
568-page volume deals in practical, down- 
to-earth language with a single production 
process, And every process treated has been 
approached in a similar manner to permit 
you to make a broad, fair analysis of each 
from the same design vantage point. 

‘Thirty-six different production processes 
are described. The machines employed in 
every process are discussed, including data 
on the range of work they can handle, their 
production rates, and significant features 
of their design and construction. 

It shows you how to design parts to per- 
mit optimum-speed, how to get low-cost 
production of parts via the process, what 
materials are suited to fabrication by the 
process and the quality and accuracy of 


Published by The Penton Publishing Company, Penton Building, Cleveland 13, Ohio 











































PROCESSES 


the surface finishes produced along with 
practical tolerances which can be held. 
COMPLETELY NEW 


Production Processes . . . Their Influence 
on Design is based upon the series of ar- 
ticles which appeared in Machine Design 
Magazine up to September, 1948. Every chap- 
ter has been entirely rewritten, expanded 
and revised to include all the pertinent 
factors not possible to cover in a magazine 
article. For instance, the chapter on Broach- 
ing alone is 3 times as long in the book 
as it was in the original Machine Design 
article. New chapters which have been add- 
ed contain completely new introductory ma- 
terial on designing for production, rules 
to be followed generally, and examples of 
savings possible by designing for a specific 
process. 

Production Processes . . . Their Influence 
on Design should be in the technical library 
of every design engineer. Use the conven- 
ient coupon below to order your copy today! 


Free Ten Days Trial 


You may decide for yourself that “Produc- 
tion Processes . . . Their Influence on De- 
sign” is the most comprehensive and usable 
book on the subject today. Just fill in the 
convenient coupon below—it will bring you 
a copy by return mail. If after ten days you 
keep the book, send us $10.00 plus postage, 
or return the book in good condition. If you 
prefer a copy C.O.D., postal charges will be 
added. Orders accompanied by payment in 
full will be sent postpaid. 














Handsomely clothbound and stamped in gold. 


by 10 inches. Thoroughly covers the following 
MASS PRODUCTION AND DESIGN 


METAL WORKING AND FORGING 


568 pages; 652 photographs; 61/2 


* 35. Cold and Impact Extrusion 


1. Mass Production 29. Die Forgin 
2. Production Design 30. Mes vee ng 36. Hot Extrusion 
METAL REMOVAL 32° Cold Heodi METAL DEPOSITION 
3. Flame Cutting 33. Thread and ‘fom Rolling 37. Electroforming 
4. Contour Machining 34. Cold Drawing 38. Metal Spraying 
5. Production Planing, 
5 TES. 
. ic a ape Turni 
7: Turret tathe Machining ~=ORDER YOUR COPY NOW 
8. Automatic Screw Mac ining ASSSSSSSSSSSSRSSHSSSSSSSSSSSRSSSESTSSSSESESSSESSRSSEKRSRERSSESEESSSSESSESSS SESE EE BESEEES Sees 
9. Swiss Automatic Machining . 
= —— =e 
+ Precision rin 
12. Hobbing " THE PENTON PUBLISHING COMPANY, Book Department MD-9 
or 1213 West Third Street, Cleveland 13, Ohio 
. ry pares Belt Grinding 
. Production . ° . 
17. Tumbling Barrel Grinding Send me a copy of “Production Processes . . . Their Influence on Design.” 
. Lapping 
(-] On ten days trial for free examination, following which I will either pay for the book 


. Honir 
20. Superfinishing 


METAL FORMING 

21. Metal Spinning CO 

22. Brake Forming 

23. Roll Forming 0 

24. Section Contour Forming 

25. Stamping 

7 Signed . 
Company 
Address 





at $10.00, plus postage, or return it in good condition. 


Cc. O. D. 
Remittance enclosed* in which case the book will be sent postpaid. 


Tere ee ee eee eee ee ee ee ee 


CR OOO EEE EEE EER EEE EE HEHEHE EEE OHH EHTS OREO HEHEHE SEES 


eee eee eee ee eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee 


eee ee ee 


* Please add 30c to cover state sales tax on orders for delivery in Ohio 
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- ONLY ONE MOVING PART 


The rubber-and-fabric pneumatic tube faced with 
friction shoe assemblies is the only moving part in 
this Fawick Clutch. This part naturally stays in 
perfect adjustment at all times—automatically 
compensating for wear of the friction shoes. 

Job-tested, Fawick Clutches meet the toughest 
operating conditions in many fields—petroleum, 
earth-moving, metalworking, rubber, paper, pulp 
and others. 

Write our engineering department for a recom- 
mendation of the Fawick elements 
best suited for your machines. 
Address Dept. MD. 





Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 
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Fawick Airfiex Clutch and Fawick Air-Ring 
Brake used for Package Unit Conversion for 
Cleveland 65D-84 Press. 


Fawick Air-Ring Slip Clutch and Strip Tension 
Machine at Thomas Steel Co., Warren, Ohio, 
made by C. L. Gougler Machine Co., Kent, O. 


Fawick Gap-Mounted Clutch Assembly on 
Pusey & Jones Corp. dryer drive at Marcalus 
Mfg. Co., East Paterson, New Jersey. 


Releasing air through the instant-acting Fawick 

Quick Release Valve promptly and fully dis- 

Oe 
contact. 
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Bird Machine Co., South Walpole, Mass, 
planned on providing the Bird Continuous 
Centrifugal Filter with one pint of extra heavy 
oil a minute to each main bearing and five 
gallons a minute of a pressure lubricant to the 
gear drive. And to make sure of always-clean 
oil, they specified Cuno MICRO-KLEAN Fil- 
ters—guaranteed not to pass any solids larger 
than specified, exclusively constructed for dou- 
ble dirt capacity and minimum pressure drop. 
(Primary filtering is done by Cuno AUTO- 
KLEAN Filters—all-metal disc-type). 





Guaranteed Fluid Conditioning 
.-- Double Cartridge Life 


Cuno is the only manufacturer of re- 
placeable-cartridge filters guaranteeing 
to remove all solids larger than specified, 
plus a large proportion down to | micron. 
MICRO-KLEAN’s exclusive “graded- 
density-in-depth” permits smaller par- 
ticles to penetrate to varying depths, 
eliminates surface loading, doubles dirt 
holding capacity. Resinous impregnation 
and polymerization prevents channeling, 
rupturing, shrinking and distortion. 








Hud Conditioning 
Removes More Sizes of Solids from More Types of Fluids 
MICRONIC + DISC-TYPE + WIRE-WOUND 
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Cuno 


Engineering Corporation 
202 S. Vine St., Meriden, Conn. 
Please send information on Cuno Filter. 


Maes op ccccccesenccccgsededbdceeaddsewesscccccococe 
iM, ici sc Nicks ccskd gh ae aee oem eaito scarce bioke 


Business Address. .......+.. eeeeeeeene eeeeeeaeeeeeeeeaeeaee 
PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD 


Lamm anwmramna tease ennmemnbeawaw 





Wide Range of Applications 
Cuno MICRO-KLEAN filters come in 
varying densities . . . capacities from a 
few to more than 800 gpm . . . connec- 
tions from % in. IPS to 6 in. flanged .. . 
single or multiple cartridges to handle 
full flow. MICRO-KLEAN cartridges 
fit other makes; special lengths available 
for built-in installations. 


@ Your nearby Cuno engineering rep- 
resentative, handling the broadest 
line of fivid filters, is your best source 
of unbiased recommendations on fluid 
filtration . . . he offers you, before 
and after installation, service based 
on years of experience with engi- 
neering filtration systems. 


Send Coupon 


FOR FREE INFORMATION ON CUNO CLEANING 
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“Clean As A Whistle” 
TO MAKE and TO USE 










»»-and you can say that of any vac 
built with American Phillips Screws 


Zeta a 81. SEO No scarred parts, no slashed hands, no floors 


littered by fumbled screws. For when an American Phillips Screw is put 
on the point of its 4-winged driver .. . then they become one straightline unit 
until the recessed screwhead is turned up flush and tight . . . the first time, 
every time. Saves rejects, saves screws, saves time up to 50% over out-of-date 
slotted screws. 


(oT Ee Buyers of modern, top-quality products know the bu~ 

sign of the universal Phillips crossed recess on everything from their 

automobiles to their golf clubs. To them, the Phillips recess means that 

. DRIVER CANT gEcess when a product is so put together, #t stays put. To you, it means fewer 

returns and fewer free servicings, especially where vibration is involved. 

So remember, from both viewpoints . . . production and sales... 
American Phillips Screws always cost least to use. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Th: 589 E. Iilinels St. Norristown, Pa. Detroit 2: 502 Stephenson Building 



















ee 





AMERICAN|||? Tt 
PHILLIPS crows 22 
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ELECTRIC SPEED GEAR 
Ten gel 1 RANGER » REOUCTION 


again and again variable speed operation 








‘To peuluerize coat... 


Electric motors directed by Cutler-Hammer control equip- 
Here 


shown is the control installation for one of two identical 


ment do many jobs in modern power plants. 


batteries of coal pulverizing machinery. 





There may be a number of ways to skin a 
cat but there’s no confusion as to the way 
to get industry’s jobs done in a hurry 
without backbreaking toil and profit-eating 
waste. That one way is with electric motors. 
America’s industrial establishments today em- 
ploy more than ten million electric motors. 

This fact in itself is impressive proof of 
the importance of motor control equipment. 
Each of those ten million motors was pur- 
chased and installed to provide a definite 
needed service. And obviously no electric 
motor can perform its assigned task prop- 


erly and dependably without the direction 





There's only one way 





Ree 
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ye 20C€d2 SEWAGE coe 
The modern sewage disposal plant is a model of 
quiet efficiency and impressive cleanliness, thanks 


to scores of busy but unseen electric motors. Here is 
shown a typical Cutler-Hammer main control board. 


Whatever the work to be done, it's a job for an 
electric motor and dependable control. Shown is 
* @ standard unit of C-H general purpose motor 
control (Bul. 9586) and push button (Bul. 10250). 





Cutler-Hammer general pur- and protection of adequate and dependable 


pose motor control is rec- motor control. 
ommended by a majority For more than fifty years Cutler-Hammer 


of all electric motor manu- engineering has recognized the vital need 


facturers, is featured as 
standard equipment by ma- 


chinery builders, is carried ae ; 

. . protection into even the smallest units of 

- stock by recognized elec- C-H Control to establish performance rec- 

trical wholesalers everywhere. ords that today make the name Cutler- 

Hammer the specified choice of engineers 

ORE Morar iisd.@ = 6cverywhere. CUTLER-HAMMER, Inc., 1310 
aeons _ - St. Paul Ave., Milwaukee 1, Wis. Associate: 
MOTOR CONTROL Sa” Canadian Cutler-Hammer, Ltd., Toronto. 


for dependability in motor control. 
It has put such famous features as dust- 
safe contacts and eutectic element overload 
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